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FACILITY EFFLUENT MONITORING PLAN FOR THE
PLUTONIUM-URANIUM EXTRACTION FACILITY

J. M. Nickels

ABSTRACT

A facility effluent monitoring plan is required by the U.S. Department of

Energy in DOE Order 5400.1* for any operations that involve hazardous

materials and radioactive substances that could impact employee or public
f^7

safety or the environment. A facility effluent monitoring plan determination.n

was performed during Calendar Year 1991 and the evaluation requires the need

^ for a facility effluent monitoring plan. This document is prepared using the

specific guidelines identified in A Guide for.Preparing Hanford Site Facility

Effluent Monitoring Plans, WHC-EP-0438**. This facility effluent monitoring

p7an assesses effluent monitoring systems and evaluates whether they are

adequate to ensure the public health and safety as specified in applicable

^-° federal, state, and local requirements.

ev%
This facility effluent monitoring plan shall ensure long-range integrity

of the effluent monitoring systems by requiring an update whenever a new

process or operation introduces new hazardous materials or significant

radioactive materials. This document must be reviewed annually even if there

are no operational changes, and it must be updated, as a minimum, every three

years.

*General Environmental Protection Program, DOE Order 5400.1,
U.S. Department of Energy, Washington, D.C., 1988.

**A Guide for Preparing Hanford Site Facility Effluent Monitoring Plans,
WHC-EP-0438, Westinghouse Hanford Company, Richland, Washington, 1991.
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This facility effluent monitoring plan has been revised to include

Department of Energy/Westinghouse Hanford Regulatory Analysis comments,

procedure changes (revisions), and improved U.S. Environmental Protection _

Agency (40 Code of Federal Regulations Part 61, Subpart H) National Emission

Standards for Hazardous Air Pollutants point-by point evaluation.

.n

S'+?
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LIST OF TERMS
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AEA alpha energy analysis
AFAN ammonium fluoride and ammonium nitrate
AMU aqueous makeup
ANSI American National Standards Institute
ASTM American Society for Testing and Materials
BAT best available technology
CAM continuous air monitor
CERCLA Comprehensive Environmental Response, Compensation, and

Liability Act of 1980
CFR Code of Federal Regulations
CPRM continuous particulate release monitor
CY calendar year
DCG derived concentration values
DOE U.S. Department of Energy
DOP di-octyl phtahalate
Ecology Washington State Department of Ecology
EDE effective dose equivalent
EMP Environmental Monitoring Plan
EOC Emergency Operations Center
EPA U.S. Environmental Protection Agency
FEMP Facility Effluent Monitoring Plan
GC gas chromatograph
GC/MS gas'chramatograph/mass spectrometer
HEPA high-efficiency particulate air (filter)
HP health physics
HVAC heating, ventilating, and air conditioning
IC ion chromatography
ICRP International Commission on Radiological Protection
ISE ion-specific electrode
LICCS Laboratory Instrument Calibration Control
M/S monitoring/sampling
MCA multichannel analyzer
MCL maximum contaminant levels
MEI maximally exposed individual
MFRAM moving filter radioactive aerosol monitor
MS mass spectrometer
NESHAP National Emission Standards for Hazardous Air Pollutants
NIST National Institute of Standards and Technology
NPDES National Pollutant Discharge Elimination System
OEC Operations and Engineering Contractor
OHS occupational health and safety
PAO Public Affairs Office
PM preventive maintenance
PNL Pacific Northwest Laboratory
PR product removal
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PSO prevention of significant deterioration
PUREX Plutonium-Uranium Extraction
QA quality assurance
QAPjP Quality Assurance Project Plan
QAPP Quality Assurance Program Plan
QC quality control
RCRA Resource Conservation and Recovery Act of 1976
RL U.S. Department of Energy Field Office, Richland
RPR radiological problem report
SALDS State Approved Land Disposal Structure
SQA Safety and Quality Assurance
TDS total dissolved solids
TEDF Treated Effluent Disposal Facility
TLD thermoluminescent dosimeter
TOC •total organic carbon
TOX total organic halides
TSD treatment, storage, or disposal
WAC Washington (State) Administrative Code
Westinghouse

Hanford Westinghouse Hanford Company
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AEA Alpha energy analysis, a method of identifying a radionuclide
by the energy of its alpha ray emissions.

AFAN An aqueous solution containing both ammonium fluoride and
ammonium nitrate.

AMU Aqueous makeup, a section of the plant used for preparing
aqueous solutions.

ASD Ammonia Scrubber Condensate, the distillate produced by the
ammonia scrubber waste concentrator.

B Pond A ground disposal pond system, comprising the 216-8-3 Pond and
its expansion lobes, 216-B-3A, 216-B-38, and 216-8-3C.

CAM Continuous air monitor, an instrument used to provide near
real-time warning of excessive airborne radioactive
contamination.

CHI/Q Atmospheric dispersion factor.

CPRM Continuous Particulate Release Monitor, one of the process
control monitors on the 291-A-I stack.

CSL Chemical Sewer, the PUREX building services effluent.

CWL Cooling Water, the very low risk heat-exchange effluent from
the PUREX plant. Historically, this has included-both
condensed steam and cooling water.

DOP Di-octyl phthalate, specifically, bis(2-ethylhexyl) phthalate
used for testing high-efficiency particulate air filter
efficiency.

P&0 Gallery The section of the 202-A Building that provides service piping
and electrical connections to the canyon.

PDD Process Condensate, the waste distillate produced by the
uranium concentrators in the PUREX plant.

PUREX Plutonium-Uranium Reduction Extraction, a process for
separating fission products and actinides from irradiated
nuclear fuel. Also the plant at the Hanford Site that uses the
PUREX process. The PUREX process uses solvent extraction
technology to effect continuous separation with minimal waste,
and is notable for producing decontaminated product streams for
both uranium and plutonium.

Sievert The amount of radiation exposure that produces the same tissue
damage as an x-ray dose that deposits one Joule of energy per
kilogram of tissue. 100 REM.
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GLOSSARY (continued)

SCD Steam Condensate, the moderate risk heat-exchange effluent from
the PUREX plant. Historically, this has included both

• condensed steam and cooling water.

SWP The anticontamination clothing used at the Hanford Site. The
SWP Lobby contains the entrance to the major part of the
accessible potentially contaminated area in the PUREX plant and
is adjacent to one of the SWP change rooms.

Tr9-Party The Hanford Federal Facility Agreement and Consent Order, an
Agreement agreement between the DOE, EPA, and Ecology relating to

environmental issues at the Hanford Site.
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FACILITY EFFLUENT MONITORING PLAN FOR
PLUTONIUM-URANIUM EXTRACTION PLANT

1.0 INTRODUCTION

The U.S. Department of Energy (DOE) Order 5400.1 (DOE 1988a) requires a
Facility Effluent Monitoring Plan (FEMP) be prepared for each DOE facility
that has gaseous and/or liquid effluents. Only effluents that release
significant pollutants or hazardous materials are included in this order;
sanitary sewer and exhausts from air heating or cooling equipment are exempt.

The Plutonium-Uranium Extraction (PUREX) Plant is transitioning into a
standby mode. No processing activities are occurring and the majority of the
tanks have been emptied. One wastewater discharge and eleven air exhaust
stacks are active. One previous air discharge and four previous wastewater
discharges have been eliminated.

P..

-- 1.1 POLICY

It is the policy of DOE and Westinghouse Hanford Company (Westinghouse
i, Hanford) to conduct effluent monitoring that is adequate to determine whether

the public and environment are adequately protected during DOE operations and
whether operations are in compliance with DOE and other applicable federal,
state, and local radiatton standards and requirements. It is also DOE and DOE
contractor policy that effluent monitoring programs meet high standards of
quality and credibility.

1.2 PURPOSE

The purpose of this FEMP is to (1) identify and evaluate the gaseous and
^ liquid effluents from the PUREX Plant through characterization, (2) determine

the discharge criteria, and (3) establish a program to ensure compliance with
those discharge criteria. Compliance is determined by a thorough monitoring
program that uses the correct sampling locations, laboratory analyses, sample
and data handling, quality assurance (QA)/quality control (QC) procedures and
notification/reporting requirements.
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1.3 SCOPE

Specific sections that detail how the FEMP is implemented and structured
follow. They compose the scope of this document.

Section Scooe

2.0 This brief facility description summarizes the
processes that produce the effluents and couples them
with a listing of effluents.

3.0 DOE orders and federal and state regulations that
establish FEMP requirements and discharge criteria
are summarized.

4.0 Each gaseous and liquid effluent is characterized.
Routine and upset conditions are described. The
discharge criteria are developed and listed.

5.0 A description of each effluent's discharge point is
given.

6.0 The design criteria of the monitoring/sampling (M/S)
system are listed for both air and water effluents.

7.0 Ihstrument-descriptions and specifications of the
effluent monitoring system are given.

8.0 Appropriate historical M/S data are summarized.

9.0 Analytical requirements are listed and coupled with
sampling and sample handling procedures.

10.0 Notification and reporting requirements for routine
and environmental occurrence reports and procedural
changes are listed.

11.0 This section provides the interface of the FEMP with
the operational environmental surveillance program.

12.0 The QA plan governing the field activities,
laboratory analysis, and record keeping is stated.
Audits are also covered.

13.0 Internal and external FEMP review requirements are
given.

14.0 Compliance assessment is summarized. A point-by-
point evaluation of the NESHAPs is included.
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15.0 - A summary is provided and conclusions are listed.

16.0 References and acceptance criteria used in the FEMP
are listed..

1.4 DISCUSSION

The characterization of the radioactive and nonradioactive constituents
in each effluent stream coupled to the regulatory framework provide the
underlying rationale for the M/S programs. The method of characterization
discussed in this plan identifies potential pollutants in their individual
effluents. Characterization parameters are based on process knowledge,
chemical, and equipment use. An accurate description of the effluent's point
of discharge is required for emission modeling and location of end-of-the-pipe
M/S stations. Both normal and upset (either projected or actual) conditions
are characterized.

As stated in federal regulations [40 Code of Federal Regulations
(CFR) 61, Subpart H] (EPA 1989a), when determining the upset condition of an
effluent, the emission controls between the point of generation and the
discharge point are not to be considered. The emission controls are to be
considered when assessing the types and amounts of a pollutant at the
discharge point during normal operating conditions.

The effluent monitoring system must have the appropriate design criteria
and technical specifications to fully characterize the effluent streams.
A combination of continuous sensing; continuous or p2riodic sampling, and
parameter-specific monitoring may be used.

rv , Proper sampling, analysis, and data recording of all effluent monitoring
efforts provide defensible documentation that all appropriate discharge

am criteria are being met at the point of discharge.

Characterization of liquid waste pollutants is required by
40 CFR 261.3(b) (EPA 1989b). Other regulations, such as 40 CFR 61, Subpart H

b^ (EPA 1989a), provide guidance on the adequacy of gaseous effluent monitoring.
However, all potential pollutants should be characterized for two reasons:
(1) to assess the preventive capabilities of engineered and administrative
barriers and the consequences of an upset release due to failure of one of
these barriers, and (2) to verify that the M/S programs address all pertinent
constituents at the point of discharge.
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2.0 FACILITY DESCRIPTION

This chapter presents a brief facility and process description of the
PUREX Plant. These descriptions include the following:

• Location and physical layout of the process facility

• General description of the present, past, and future activities of
the process

• Identity of the wastestreams.

Chapter 4.0, Identification/Characterization of Effluent Streams,
provides further specific information on the gaseous and liquid effluents.

_ 2.1 BRIEF FACILITY PHYSICAL LAYOUT

c^ The PUREX Plant is a collection of buildings and facilities located in
the 200 East Area of the Hanford Site, in the southeastern region of

- Washington State. The main building, 202-A (Figure 2-1), is a heavily
shielded, reinforced concrete structure known as a "canyon" building. This

° building contains the main equipment used in the PUREX process. Figure 2-2 is
a plot plan for the PUREX Plant.

Principal buildings and structures, which have the greatest connection to
gaseous and liquid effluents, are described in the fbllowing sections.

2.1.1 The 202-A Building

-- The 202-A Building, in which the fuels are processed, is a reinforced
concrete structure 1,005 ft long, 119 ft wide at its maximum, and 100 ft high,

fa with about 40 ft of this height below grade. The building consists of three
main structural components: (1) a thick-walled, concrete canyon in which the
equipment for radioactive processing.is contained; (2) the pipe and operating
(P&0), sample, and storage galleries; and (3) a steel-and-transite annex that
houses offices, process control rooms, laboratories, and the building
services. The basic features and arrangement are shown by the cut-away
perspective view in Figure 2-1. The portion of the canyon below grade is
subdivided into a row of process equipment cells paralleled by a ventilation
air tunnel and a pipe tunnel through which intercell solution transfers are
made. The air tunnel exhausts the ventilation air from the cells to the main
ventilation filters and stack.

Running nearly the full length of the canyon building, above the cells
and pipe trench, is a craneway for three gantry-type maintenance cranes.
These cranes are used to handle cell cover blocks, remotely remove and replace
process cell equipment, and charge irradiated fuel into the dissolvers.

The galleries contain service piping to the cells, samplers for obtaining
process samples, and electrical switchgear.
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The service section, next to the galleries, consists of two separate
annexes. The larger annex contains the maintenance shops, offices, lunchroom,
locker room, radiation zone entry lobby (SWP lobby), blower room, a switchgear
room, compressor room, central control room, and the aqueous makeup (AMU).
The smaller annex contains the analytical laboratory, the headend control
room, and a switchgear room.

2.1.2 203-A Pumphouse and Tank Farm

The 203-A Pumphouse contains instruments for measuring the volumes of
solutions contained in the.203-A tank farm, and pumps and piping to receive
and transfer the solutions in the tank farm. The tank farm stores aqueous
uranium nitrate products, recycled nitric acid from the Uranium Trioxide (UO3)
Plant, and contaminated uranium nitrate solution. The tank farm includes
sampling equipment, as well as loading and unloading equipment for the tank
trucks and cars used to transfer solutions between the PUREX Plant and the
U03 Plant. This area is called out in Figure 2-2 as the 203-A Storage Area.

IZtw

°'n 2.1.3 211-A Pumphouse and Tank Farm

° The 211-A Pumphouse is located in the midst of the 211-A Tank Farm. The
a pumphouse contains pumps used to transfer the chemicals stored in the tank

farm. The pumphouse also contains ion-exchange columns and ancillary
equipment used to produce demineralized water from sanitary (potable) water.
The 211-A Tank Farm stores bulk liquid chemicals for use in the PUREX process.
The chemicals stored include 57 wt% nitric acid, 93 wt% sulfuric acid, 50 wt%
sodium hydroxide, 45 wt% potassium hydroxide, as well as demineralized water,
normal paraffin hydrocarbon, tributyl phosphate, and aluminum nitrate. This
tank farm once stored an aqueous mixture of ammonium flouride and ammonium
nitrate (AFAN), but the AFAN has been removed. This area is called out in
Figure 2-2 as the 211-A Demineralizer Building.

2.1.4 206-A Acid Fractionator Building

0%
The 206-A Building is a reinforced concrete structure located adjacent to

the 202-A Building. It houses the vacuum fractionator and associated
equipment. The vacuum fractionator concentrates recovered nitric acid. The
heat transfer piping in the vacuum fractionator is a major contributor to the
PUREX Plant Chemical Sewer (CSL) waste stream during operation. During
standby conditions there is no discharge from the factionator to the CSL.
This building is called out in Figure 2-2 as the 206-A Fractionator.

2.1.5 The 293-A Building

The 293-A Building houses the back-up facility, which removes nitrogen
oxides from the dissolver off-gas stream, converting them to nitric acid. The
nitric acid is then recycled into the PUREX process via the 206-A Building.
This process does not operate during standby conditions.
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2.1.6 Effluent-Monitoring Buildings

Several small buildings and other enclosures contain equipment needed to
monitor various liquid and gaseous effluent streams. The 295-XX Buildings
house M/S equipment for the wastewater streams. The 292-XX Buildings house
M/S equipment for the gaseous effluent streams. Additional stack sampling
equipment is located in small enclosures (cabinets) near some exhaust stacks.

2.1.7 Tank 216-A-5 Calcium Carbonate Neutralization Tank

This tank contains calcium carbonate (crushed limestone), which ensures
that the Process Condensate (POD), would not exceed the 2.0 pH limit if
upstream neutralization systems did not perform as expected. This tank, like
the POD, is not in service during standby. Reuse of this tank is not
anticipated.

E^ 2.1.8 Railroad Tunnel

The railroad tunnel receives irradiated fuel that has been transported to
PUREX via railcars. The railroad tunnel enters the north side of the east end

^ of Building 202-A, continues through the building, then exits on the south
_ side of the building where it connects to the storage tunnels. The storage

tunnels are two parallel, earth-covered tunnels that contain railroad tracks.
The storage tunnels are isolatable from the railroad tunnel by water-fillable
doors. The tunnels contain failed equipment (loaded on railroad cars) that is
contaminated with high levels of radioactivity or that is too bulky for
immediate burial.. Storage of the equipment allows the radioactivity to decay

^ to less dangerous levels. During standby conditions, PUREX will not receive
railcar fuel shipments..

° 2.1.9 The 291-AE Building

Building 291-AE is an abovegrade concrete structure that houses the No. 4
filter system. The No. 4 filter consists of 10 parallel banks of two-stage
high-efficiency particulate air (HEPA) filters for final filtration of the
canyon exhaust system. Instrumentation for pressure drop across each stage
and gamma radiation at the first stage is part of the filter.

2.2 BRIEF PROCESS DESCRIPTION

The PUREX Plant separates usable actinides from fission products in
irradiated nuclear fuel. Briefly, the process consists of dissolving the fuel
and then separating the actinides using liquid-liquid solvent extraction. The
driving forces for the separations consist of concentration changes,
temperature changes, and chemical additions. The PUREX Plant has been the
source of five liquid effluent streams, which are mostly by-products of the
chemical separation processes. These liquid effluent streams are the CSL, the
Steam Condensate (SCD), the POD, the Ammonia Scrubber Condensate (ASD), and
the Cooling Water (CWL) streams. The PUREX Plant has been the source of
11 principal gaseous effluent streams that resulted from the control of
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process vapors/gases and potential contamination. Of the 11 PUREX stacks only
10 discharge at any one time; see Section 4.1.1, Stacks 296-A-5A and, 296-A-5B.
There are also six minor gaseous effluent streams that result from building
ventilation of noncontaminated, normally occupied areas. There are also
approximately 50 exhaust points that are exempt from regulation, such as .
lavatory, office, and lunch room exhausts.

One of these stacks (296-A-24) was deactivated in early 1990, leaving 10
principal streams. During the current standby condition of the PUREX Plant,
the remaining gaseous effluents will continue. Continuous air flow through
the process areas will ensure control of trace quantities of contamination.
The building ventilation may be changed in the future and affect the six minor
gaseous effluents. Of the five liquid effluent streams, the ASD, POD, SCD,
and CWL have been eliminated. Residual flow through the heat exchange
equipment and heating, ventilation, and air conditioning (HVAC) systems will
maintain some discharge (primarily building heating and cooling) from the CSL,
but at a reduced rate.

'T

2.3 IDENTIFICATION/CHARACTERIZATION OF
POTENTIAL SOURCE TERMS

Source terms for effluents from the PUREX Plant depend on the building or
-- process they originate from and whether the plant is on operating or standby

mode. This document has been written to address the current standby status of
•PUREX.

y,,,, 2.3.1 Gaseous Effluents

c^> The contributors to a gaseous effluent are linked by physical location
and are not related to a specific process. The PUREX Plant has 10 major

-- effluents with the potential to release radioactive and nonradioactive
constituents in excess of DOE and U.S. Environmental Protection Agency (EPA)

^ monitoring requirements (see Chapter 3.0). It also has six minor gaseous
effluents that have little potential for release of hazardous constituents.

t3^

The PUREX main exhaust stack (291-A-1) exhausts the offgas from a number
of sources.

• Vapor from the dissolvers when they are not operating

• Vent gases from the nitric acid absorber (T-XB) when dissolvers are
operating

• Vent gases from the condenser on the nitric acid absorber E-F5

• Gases from the vessel vent system
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• Gases from the condenser vent system

• Building ventilation air.

The product removal (PR) room stack (296-A-1) exhausts air from the
following areas:

• PR Room and Hoods
• N Cell
• Q Cell
• PR Corridor
• Hot Shop Lobby.

The 296-A-2 stack exhausts sampler hoods from the west end of the sample
gallery.

The 296-A-3 stack exhausts sampler hoods from the east end of the sample

LO gallery. Stack 296-A-3 is being evaluated for deactivation during plant
standby. If this stack is shut down, stack 296-A-2 will exhaust the hoods.

c2^
Stacks 296-A-5A and 296-A-5B, the west and east laboratory exhausts, do

_ not operate concurrently; only one is operational at any given time. These
stacks exhaust the PUREX analytical laboratory and are considered to be a

--- single release point in this document.

The 296-A-6 stack exhausts room air from the east end of the sample
gallery and from U Cell.

The 296-A-7 stack exhausts.room air from the west end of the sample
gallery and from R Cell.

The 296-A-8 stack exhausts filtered air from the west end of the P&O
gallery, known as the white room.

The 296-A-10 stack exhausts room air from the No. 2 storage tunnel. This
tunnel stores used equipment, as discussed in Section 2.1.8.

G^
The 296-A-14 stack exhausts room air from the 293-A backup facility.

This building contains two absorption columns.for nitric acid recovery from
the dissolver offgases.

Fuel decladding operations result in the formation of gaseous ammonia in
certain D-Cell, E-Cell, and F-Cell vessels. The 296-A-24 stack provides a
filtered exhaust for these vessels.

The six minor gaseous effluents are discharged from five wall exhausters
and the AMU roof exhauster. The wall exhausters provide air circulation for
the P&O Gallery. Currently three of the wall exhausters are active. These
exhausters are being evaluated for deactivation. An engineering study has
been completed with plans to deactivate the exhausters and seal the dampers
closed. The AMU roof exhauster provides air circulation for the basement,
second, and third floors of the AMU of the 202-A Building.
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2.3.2 Liquid Effluents

Removal of the protective cladding from the fuel, the first step in fuel
dissolution, produces large quantities of gaseous ammonia. This ammonia is
scrubbed from the offgas with water to prevent the release of ammonia to the
air and to alleviate the explosion hazard that the ammonia would otherwise
present. The resulting ammonia solution, contaminated with radionuclides from
the fuel, is then boiled to remove the radionuclides. Before 1987, the
resulting ammonia-bearing condensate stream was released as the ASD. In the
current standby mode, the ASD does not exist and is mentioned as historical
fact only.

Concentration changes within the PUREX process solutions are provided by
dilution with water or acid and by removal of water (and sometimes nitric
acid) by boiling. Chemical additions to the process solutions add water,
which must be removed in the concentration stages. Although most of the water
that is boiled out of solutions is reused in dilution stages, there is some
excess water that requires disposal. This water is the source of the PDD.

%0 Because PUREX is in a standby mode and not processing, the PDD does not exist
and is mentioned as historical fact only.

t^*
Boiling process solutions and condensing the resulting vapors require the.

use of steam and cooling water. These processes produce steam condensate and
warm water as effluents. Changing the temperatures of process solutions to

` drive the separations produces more steam condensate and warm water. This
steam condensate and warm water constitute most of the liquid effluents from
PUREX, namely, the CWL, SCD, and most of the CSL streams.

Ventilation, heating, water services, and room drainage contribute the
Tw remainder of the CSL. Room drainage consists of wastewater from shower rooms,

water coolers, housekeeping, air compressors, and steam, water, and occasional
chemical leaks. To minimize the potential for chemical leaks during standby,
nonessential chemical headers have been emptied. Chemicals which are not

° needed for standby have been or are being removed from the plant.

Figure 2-3 shows the PUREX Plant liquid effluent system.
cs^
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Within the operating history of PUREX, the various wastewater streams
have been discharged to several ponds and cribs as follows.

Stream Discharged to

PDD 216-A-5, 216-A-10, and 216-A-45
Cribs

SCD 216-A-30 and 216-A-37-2 Cribs,
occasionally 216-B-3 Pond

ASD 216-A-36B Crib, UGS

CSL, CWL 216-8-3 Pond, CWL sometimes to
216-A-25 Gable Mt. Pond

During the existing standby mode, the POD, ASD, SCO, and CWL waste
streams are eliminated. The potential for contamination via the CSL waste

^ stream will be eliminated after the recommended best available technology
(BAT) to control effluent quality is implemented in accordance with DOE
Order 5400.5 (DOE 1990a). The BAT for the CSL includes eventual routing to
the Treated Effluent Disposal Facility (TEDF). The BAT will be implemented
before a restart of PUREX.
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Figure 2-2. The Plutonium-Uranium Extraction
Plant Plot Plan.
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Figure 2-3. The Plutonium-Uranium
Extraction Plant Liquid Effluents.
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3.0 APPLICABLE REGULATIONS

Conditions and requirements for monitoring existing or potential releases
of radioactive and other chemicals to the environment are contained in
DOE orders and federal, state, and local•laws and regulations. Table 3-2
gives a brief summary of the'regulations and standards applicable to this
FEMP.

3.1 U.S. DEPARTMENT OF ENERGY ORDERS

3.1.1 U.S. Department of Energy Order 5400.1

The DOE Order 5400.1, General Environmental Protection Program
(DOE 1988a), requires a written environmental monitoring plan for each site,
facility, or process that uses, generates, releases, or manages significant
pollutants or hazardous materials. The plan must include the rationale and

" design criteria for the monitoring program as well as describe the extent and
^ frequency of the monitoring analysis. The plan also must contain QA

requirements, program implementation procedures, directions for preparation
_ and implementation of reports, and directions for identification and

discussion of effluent monitoring and environmental surveillance.

^ The effluent monitoring portion of the plan must verify compliance with
applicable regulations and DOE orders.• It should also evaluate the
effectiveness of treatment; identify potential environmental problems;
evaluate the need for remedial action or mitigation measures; support permit
revision a"nd/or reissuance; and detect, characterize, and report unplanned

^ releases.

11*4

3.1.2 U.S. Department of Energy Order 5400.5

The DOE Order 5400.5 (DOE 1990a) requires a monitoring plan that complies
with the requirements of DOE Order 5400.1. Compliance with the requirements

(> of DOE Order 5400.5 may be demonstrated based on calculations from information
obtained from the monitoring and surveillance programs.

3.2 FEDERAL REGULATIONS

3.2.1 Environmental Protection Agency Regulations on
National Emission Standards for Hazardous Air
Pollutants 40 Code of Federal Regulations 61

Subpart H, "National Emission Standards for Emissions of Radionuclides
Other Than Radon from Department of Energy Facilities," establishes exposure
limits and sets out monitoring requirements. The exposure limits for members
of the public from radionuclide emissions is an effective dose equivalent not
to exceed 10 mrem/yr. Compliance with this standard is measured by
calculating the highest effective dose equivaTent where a person resides or
abides using an EPA-approved method.
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Emissions of radionuclides must be measured at all release points that
have a potential to discharge radionuclides.into the air in quantities that
could cause an effective dose equivalent in excess of 1% of the standard. If
the effective dose equivalent caused by all emissions is less than 1% of the
standard (<0.1 mrem/yr) the facility is exempt from the EPA monitoring
requirements. All radionuclides that could contribute greater than 10% of the
potential effective dose equivalent-for a release point (1 mrem/yr) shall be
measured individually. With prior EPA approval, DOE may determine these
emissions through alternative procedures. For other release points that have
a potential to release radionuclides into the air, periodic confirmatory
measurements shall be made to verify low emissions.

To determine whether a release point is subject to emission measurement
requirements, it is necessary to evaluate the potential for radionuclide
emissions for that release point. In evaluating the potential of a release
point to discharge radionuclides into the air, the estimated radionuclide
release rates shall be based on the discharge of the effluent stream that

C\r would result if all pollution control equipment did not exist, but the
facility operations were otherwise normal.

Cr.

Subpart H also states that effluent streams shall be directly monitored
-- continuously with an in-line detector or representative samples of the

effluent stream shall be withdrawn continuously from the sampling site
following the guidance presented in American National Standards Institute
(ANSI) N13.1 (ANSI 1969). The requirements for continuous sampling are^
applicable to batch processes when the unit is in operation. Periodic
sampling (grab samples) may be'used only with EPA's pirior approval. Such
approval may be granted in cases where continuous sampling is not practical
and radionuclide emission rates are relatively constant. In such cases, grab
samples shall be collected with sufficient frequency to provide a

CM representative sample of the emissions.

3.2.2 Reportable Quantities 40 Code
E^ of Federal Regulations 302

C1` The regulations in 40 CFR 302 (EPA 1989c) designate hazardous substances
and identify reportable quantities and notification requirements for releases
of these hazardous substances under the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) and the Clean Water Act
of 1977.

Any unpermitted release of any of these designated hazardous substances
must be reported. Therefore, if the possibility exists for a facility to
release any of the designated substances, waste streams must be monitored for
their presence and monitoring practices must be provided in a FEMP.
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3.3 STATE REGULATIONS

3.3.1 Washington State Ambient Air Quality
Standard and Emission Limits for
Radionuclides

Although this standard for Washington'(WAC 1986) establishes a 25 mrem/yr
effective dose equivalent for public exposure to radionuclide emissions,
facilities must comply with the most restrictive of federal, state, or local
law. Therefore, the exposure limit that must be complied with is 10 mrem/yr;
however, compliance is calculated at the point of maximum annual air
concentration in an unrestricted area where any member of the public may be
located (fence boundary).

3.3.2 Groundwater Protection

Radionuclides are defined as hazardous air pollutants, so they also will
be construed to be hazardous in liquid effluent, without any specific listing
of individual radionuclides as a hazardous substance under water pollution
control laws.

^ The Water Qua7ity Standards for Groundwaters of the State of Washington
(WAC 1987b) protect groundwater to the level of drinking water standards.
These standards limit exposures to gross alpha, gross beta, tritium,

f* 90Sr, and ZZ6,ZZ$Ra (Table 3-1). For radionuclides that are not specifically
listed, exposures are limited by the'federal standard,of an effective dose
equivaTent not to exceed.4 mrem/yr.

S^.
3.3.3 Dangerous Waste Regulations

Any release of a dangerous waste or hazardous substance [as designated by
Washington (State) Administrative Code (WAC) (WAC 1987a)] to the environment,
except permitted releases, must be reported. Waste streams that have the
potential to contain dangerous waste constituents must be monitored

0% accordingly.

3.4 LOCAL REGULATIONS

3.4.1 Benton, Franklin, and Walla Walla Counties
Air Pollution Control Authority

The local air pollution control authority
emissions except radionuclide emissions in the
Walla county areas, including the Hanford Site.
standards more restrictive than the previously
limits.

has jurisdiction over all air
Benton, Franklin, and Walla

Currently, there are no local
mentioned state and federal
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Table 3-1. Groundwater Quality Criteria. ( 5 sheets)

C+?

Contaminant Criterion

I. Primary and Secondary Contaminants and Radionuclides

A. Primary Contaminants

Bariume 1.0 mg/L

Cadmiume 0.01 mg/L

Chromiuma 0.05 mg/L

Lead° 0.05 mg/L

Mercurye 0.002 mg/L

Seleniume 0.01 mg/L

Silvere 0.05 mg/L

Fluoride 4 mg/L

Nitrate (as N) 10 mg/L

Endrin 0.0002 mg/L

Methoxychlor 0.1 mg/L

1,1,1-Trichloroethane 0.20 mg/L

2-40 0.10 mg/L

2,4,5-TP Silvex 0.01 mg/L

Total Coliform Bacteria 1/100 mL

B. Secondary Contaminants

Copper' 1.0 mg/L

Irona 0.30 mg/L

Manganesee 0.05 mg/L

Zinc° 5.0 mg/L

Chloride 250 mg/L

Sulfate 250 mg/L

Total Dissolved Solids 500 mg/L

Foaming Agents 0.5 mg/L

pH 6.5-8.5

Corrosivity noncorrosive
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Table 3-1. Groundwater Quality Criteria. (5 sheets)

Lf)

0^

T'?

,n

€^.

1°"2

(7*

Contaminant Criterion

B. Secondary Contaminants (continued)

Color 15 color
units

Odor 3 threshold
odor units

C. Radionuclides

Gross"Alpha Particle Activity 15 pCi/L

Gross Beta Particle Radioactivity

Gross Beta Activity 50 pCi/L

Tritium 20,000 pCi/L

90Sr 8 pCi/L

226,22aRa 5 pCi/L

Zz6Ra 3 pC i /L

II. Carcinogens

Acrylamide 0..02 pg/L

Acrylonitrile 0.07 Ng/L

Aldrin 0.005 pg/L

Aniline 14 Ng/L

Aramite 3 pg/L

Arsenice 0.05 pg/L

Azobenzene 0.7 Ng/L

Benzene 1.0 pg/L

Benzidine 0.0004 pg/L

Benzo(a)pyrene 0.008 pg/L

Benzotrichloride 0.007 Ng/L

Benzyl chloride 0.5 pg/L

Bis(chloroethyl)ether 0.07 pg/L

Bis(chloromethyl)ether 0.0004 /jg/L

Bis(2-ethylhexyl) phthalate 6.0 Ng/L

Bromodichloromethane 0.3 ug/L

Bromoform 5 pg/L
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Table 3-1. Groundwater Quality Criteria. (5 sheets)

IJO

c,s+

f?

.r.

5`^4

i`*2

(S+

Contaminant Criterion

II. Carcinogens (continued)

Carbazole 5 /jg/L

Carbon tetrachloride 0.3 jrg/L

Chlordane 0.06 pg/L

Chlorodibromomethane 0.5 /jg/L

Chloroform 7.0 /jg/L

4 Chloro-2-methyl aniline 0.1 Ng/L

4 Chloro-2methyl analine
hydrochloride 0.2 /jg/L

o-Chloronitrobenzene 3 pg/L

p-Chloronitrobenzene 5 Ng/L

Chlorthalonil 30 /jg/L

Diallate 1 pg/L

DDT (includes DDE and DDD) 0.3 ,ug/L

1,2Dibromoethane 0.001 pg/L

1,4 Dichlorobenzene 4 ug/L

3,3' Dichlorobenzidine 0.2 ug/L

1,1 Dichloroethane 1.0 /ig/L

1,2 Dichloroethane (ethylene
chloride) 0.5 pg/L

1,2 Dichlor,opropane 0.6 pg/L

1,3 Dichloropropene 0.2 pg/L

Dichlorvos 0.3 /jg/L

Dieldrin 0.005 /jg/L

3,3' Dimethoxybenzidine 6 . /jg/L

3,3 Dimethylbenzidine 0.007 µg/L

1,2 Dimethylhydrazine 60 pg/L

2,4 Dinitrotoluene 0.1 pg/L

2,6 Dinitrotoluene 0.1 /jg/L

1,4 Dioxane 7.0 Ng/L

1,2 Diphenylhydrazine 0.09 /jg/L

.
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Table 3-1. Groundwater Quality Criteria. (5 sheets)

P%^

N.

T^3

Cl`

Contaminant Criterion

II. Carcinogens (continued)

Direct Black 38 0.009 Ng/L

Direct Blue 6 0.009 pg/L

Direct Brown 95 0.009 pg/L

Epichlorohydrin 8 pg/L

Ethyl acrylate . 2 Ng/L

Ethylene dibromide 0.001 pg/L

Ethylene thiourea 2 pg/L

Folpet 20 pg/L

Furazolidone 0.02 pg/L

Furium 0.002 Ng/L

Furmecyclox 3 pg/L

Heptachlor 0.02 pg/L

Heptachlor Epoxide 0.009 pg/L

Hexachlorobenzene 0.05 kg/L

Hexachlorocyclohexane (alpha) 0.001 Ng/L

Hexachlorocyclohexane
(technical) 0.05 pg/L

Hexachlorodibenzo-p-dioxin,
mix 0.00001 pg/L

Hydrazine/Hydrazine sulfate 0.03 pg/L

Lindane 0.06 pg/L

2 Methoxy-5-nitroaniline 2 Ng/L

2 Methylaniline 0.2 Ng/L

2 Methylaniline hydrochloride 0.5 Ng/L

4,4' Methylene bis(N,N'-
dimethyl) aniline 2 /rg/L

Methylene chloride
(dichloromethane) 5 pg/L

Mirex 0.05 pg/L

Nitrofurazone 0.06 yg/L
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Table 3-1. Groundwater Quality Criteria. ( 5 sheets)

O?

^

."4P

^

.t1

Contaminant Criterion

II. Carcinogens (continued)

N-Nitrosodiethanolamine 0.03 µg/L

N-Nitrosodiethylamine 0.0005 Ng/L

N-Nitrosodimethlamine 0.002 pg/L

N-Nitrosodiphenylamine 17 pg/L

N-Nitroso-di-n-propylamine 0.01 #g/L

N-Nitrosopyrrolidine 0.04 pg/L

N-Nitroso-di-n-butylamine 0.02 #g/L

N-Nitroso-N-methylethylamine 0.004 /rg/L

PAH 0.01 kg/L

PBBs 0.01 Ng/L

PCBs 0.01 Ng/L

o-Phenylenediamine 0.005 pg/L

Propylene oxide ' 0.01 pg/L

2,3,7,8-Tetrachlorodibenzo-p-
dioxin

0.000000
6

pg/L

Tetrachloroethylene
(perchloroethylene)

0.8 pg/L

p,o!,a,a-Tetrachlorotoluene 0.004 Ng/L

2,4 Toluenedlamine 0.002 pg/L

o-Toluidine 0.2 pg/L

Toxaphene 0.08 #g/L

Trichloroethylene 3 #g/L

2,4,6-Trichlorophenol 4 Ng/L

Trimethyl phosphate 2 pg/L

Vinyl chloride 0.02 jug/L

mg/L = milligrams/liter.
mL = milliliter.

pCi/L = pico Curie/liter.
pg/L = micrograms/liter.
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Agency/Originator Regulation No. HA HL RA RL Surtmary/Application

U.S. Department DOE Order 5400.1, 1988 X X X X outlines effluent monitoring requirements
of Energy, (DOE) General Envirommental Protection Program
Washington, D.C.

DOE Order 5400.5, 1990 X X Protects public/enviroiment from radiation associated
Radiation Protection of the Public and with DOE operations
Environment

DOE Order 5480.4, 1989 % X X X Sets requirements for the application of the mandatory
Environmental Protection, Safety, and Health environmental protection, safety, and health (ES&H)
Protection standards standards; lists reference ES&H standards

DOE Order 5484.1, 1981 x X X x sets requirements for reporting information having
Envirormental Protection, Safety, and Health envirormental protection, safety and health protection
Protection Information Reporting significance
Requirements

DOE/EH-0173T, January 1991 X X Provides guidance for effluent sampling and monitoring.
Environmental Regulatory Guide for
Radiological Effluent Monitoring and
Environnental Surveillance

U.S. Environmental 40 CFR 52.21 X Governs releases of criteria pollutants including NO ,Protection Agency, Prevention of Significant Deterioration .SO2, and particulates
(EPA) (PSD) Requirements
Washington, D.C.

40 CFR 61, 1991 X x Sets national emission standards for hazardous air
National Emission Standards for Hazardous pollutants (NESHAP)
Air Pollutants

Subpart A X Regulates hazardous pollutants
General Provisions

Subpart H X Sets emissions standards/monitoring requirements for
National Emission Standards for Emissions of radionuclides
Radionuclides other than Radon from
Department of Energy Facitities

40 CFR 122, 1983 X Governs release of nonradioactive liquids
EPA Administered Permit Programs: The
National Pollutant Discharge Elimination
System

40 CFR 141.16, 1989 X Sets maxiaxm contaminant levels in public water systems
Safe Drinking Water Act (National Interim
Primary Drinking Water Regulations)

40 CFR 261, 1989 X Identifies and Lists hazardous wastes
Identification and Listing of Hazardous
Waste

40 CFR 302.4, 1980 X X X X Designates hazardous materials, reportable quantities,
Comprehensive Environmental Response, notification process
Compensation and Liability Act of 1980
(CERCLA): Designation, Reportable
Quantities and Notification
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Agency/Originator Regulation No. HA HL RA RL Sumaary/Application

EPA (Cont'd) 40 CFR 355, 1987 X X Identifies threshold planning quantities for extremely
Superfund Amendments and Reauthorization Act hazardous substances
of 1986 (SARA): Emergency Planning and
Notification

American National N 13.1 - 1969* X Sets standards for effluent monitoring systems
Standards Guidance to Sampling Airborne Radioactive "
Institute, (ANSI) Materials in Nuclear Facilities
New York, New York

N 42.18*, 1974 X X Reconmendations for the selection of instrumentation
specification and Performance of On-site for the monitoring of radioactive effluents
Instrumentation for Continuously Monitoring
Radioactivity in Effluents

Washington State WAC 173-216, 1989 X Governs discharges to ground and surface waters
Department of State Waste Discharge Permit Program
Ecology, (Ecology)
Olympia, Washington WAC 173-220, 1988 X X Governs wastewater discharges to navigable waterways;

National Pollutant Discharge Elimination controls NPDES permit process
system Permit

WAC 173-240, 1990 X Controls release of nonradioactive Liquids
Submission of Plans and Reports for
construction of Wastewater Facilities

WAC 173-303, 1989 X Regulates dangerous wastes; prohibits direct release to
• Dangerous Waste Regulations soil columns

WAC 173-400, 1976 X X Sets emissions standards for hazardous air pollutants
General Regulations for Air Pollution
Sources

WAC 173-400-141, 1991 X Governs releases of criteria pollutants including NOX,
Prevention of Significant Deterioration 502, and particulates
(PSD)

WAC 173-400-105, 1991 X Governs recordkeeping and reporting
Records, Monitoring, and Reporting

Washington State WAC 246-247, 1991 X X sets standards for registration, permitting,
Department of Radiation Protection - Air Emnissions notification, new source, review, monitoring, and
Health, Olympia, reports
Washington

Benton-Franklin General Regulation 80-7, 1980 X Regulates air quality
Walla-Walla
Counties Air
Pollution Control
Authority, (APCA)
Richland,
Washington

HA = hazardous airborne.
HL = hazardous liquid.
RA = radioactive airborne.
RL = radioactive liquid.
*Refers to standards that are referenced in the DOE and EPA regulations.
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3.5 AIR EMISSIONS

The DOE Order 5400.5 (DOE 1990a) provides requirements for the monitoring
of radioactive and nonradioactive airborne effluents from DOE facilities at
the Hanford Site. This order states that DOE-controlled facilities must
comply with 40 CFR 61 (EPA 1991c).

Additional EPA requirements on hazardous substances are contained in
40 CFR Part 302.4. This regulation provides information on reportable
quantities of nonradioactive hazardous substances. Unlisted hazardous
substances designated by 40 CFR Part 302.4 are regulated in accordance with
the EPA toxicity of the contaminant.

In Washington State, airborne effluents are regulated by the Washington
C7ean Air Act of 1967, (WAC 173-400-075) (Ecology 1991b). General regulations
for air pollution sources are presented in WAC 173-400, including emission
standards for sources emitting hazardous air pollutants found in
WAC 173-400-075.

The WAC 246-247, Radiation Protection Air Emissions (WDOH 1991),^
specifies new source review, notification, registration, and permitting

C4 requirements associated with any source of radioactive air emissions in
Washington State, including those on the Hanford Site. One requirement listed

^ in WAC 246-247 is the semiannual (twice yearly) reporting of emissions from
each registered stack or vent on site. By agreement with the Washington State

h: Department of Health, only annual reporting is required.

The WAC 173-480, Ambient Radionuc7ides (Ecology 1'991b), defines maximum
allowable levels for radionuclides in the ambient air and defines required^
levels of control of emissions. The regulation was last revised May 7, 1986,

C14
and enforced by Ecology.

_ While both the WAC 246-247 and 173-480 list outdated maximum EDE
standards, each contains a caveat stating that any more stringent federal
standards take precedence over the EDE standard specified by the WAC. There-
fore, each effectively endorses the 10 mrem/yr EDE standard of 40 CFR 61,
Subpart H.

Regulations, including DOE orders, state that DOE facilities must comply
with the requirements set forth in the National Emission Standards for
Hazardous Air Pollutants (NESHAP). Other regulations [e.g., 40 CFR 52,
"Approval and Promulgation of Implementation Plans" (EPA 1991d); and DOE
Orders 5400.1 (DOE 1988a), 5400.5 (DOE 1990a), DOE/EH-0173T (DOE 1991), and
5484.1 [DOE 1981)] state that DOE facilities must comply with the requirements
set forth in the applicable Clean Air Act of 1977 regulations. Applicable
criteria in these regulations are discussed in Section 3.0 of this document.

3.6 LIQUID EFFLUENTS

Requirements limiting the exposure of the public to radioactive materials
from DOE-controlled activities through the drinking water pathway are
presented in DOE Order 5400.5, Chapter II, Paragraph l.d. The radiological
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criteria of the public community drinking water standards of 40 CFR Part 141,
"National Interim Primary Drinking Water Regulations" (EPA 1991e), are .
applicable to Steam and Water Utilities Operation 200 East and West Operations
as the providers of potable water to the site under the Safe Drinking Water
Act of 1974. It is the policy of DOE to provide an equivalent level of
protection for all persons consuming from a drinking water supply operated by,
or for, the DOE. These systems shall not cause any person consuming the water
to receive an effective dose equivalent (EDE) greater than 4 mrem/yr,
excluding naturally occurring radionuclides. In addition, DOE facility
operators shall ensure that the liquid effluents from DOE activities shall not
cause private or public drinking water systems downstream of the facility
discharge to exceed the drinking water radiological limits of 40 CFR Part 141.

Depending on where a liquid effluent (wastewater) is discharged to,
certain regulations apply. These regulations are implemented through issuance
of permits by federal, state, and/or local agencies. It is the responsibility
of the facility, through U.S. Department of Energy, Richland Field Office
(RL), to apply for the permit appropriate to the effluent being discharged.

C\: Before applying for any permits, the applicant must know the sources of its
wastewater discharges and where the wastewater is being discharged to. The

^ following regulations apply based on where the wastewater is discharged:

1. The 40 CFR 261(4)(b)(6) (EPA 1991a) provides a hazardous waste
exclusion for fly ash, bottom ash, and slag waste; and flue gas
emissions control waste generated primarily from combustion of gas
or other fossil fuel.

2. Washington State controls discharges to groundwater and surface
^ water of the state,.under WAC 173-216 (Ecology 1991a), and issues

permits for such discharges. A permit of this type would be

N necessary for any discharges to land that could infiltrate to
groundwater.

^ Each type of discharge permit identified will typically contain discharge
limitations and monitoring requirements. However, the limitations and
monitoring requirements will vary depending on the source and type of

<Y` wastewater being discharged. For instance, discharges to a publicly owned
treatment works will be subject to pretreatment standards based on the
production process that generates the wastewater for those processes
categorized by the EPA. Categorical processes are identified in
40 CFR 401-471 (EPA 1991e). Specific limitations, monitoring, and reporting
requirements have been promulgated for each categorical process. In addition
to EPA's requirements, the state and local sewerage agencies may impose
additional limitations, monitoring, and reporting requirements. Discharges to
a navigable waterway also will be subject to certain standards based on the
industrial process that generated the wastewater; certain additional
limitations are typically imposed in the National Pollutant Discharge
Elimination System permit. In all cases, the specific pollutants to be
monitored and the frequency of monitoring and reporting will be based on the
applicable regulations and the language of the permit.
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4.0 IDENTIFICATION/CHARACTERIZATION OF EFFLUENT STREAMS

This chapter addresses the chemical and radiological composition of PUREX
effluents. A description of the gaseous effluents is followed by a brief
discussion of their routine and upset operating conditions. Water effluents
are similarly described.

4.1 IDENTIFICATION/CHARACTERIZATION OF SOURCE TERMS
CONTRIBUTING TO EACH AIR EFFLUENT STREAM

PUREX has 16 sources of air effluents with a potential for contamination.
There are 10 major effluent streams and 6 of the effluents are minor.
Characterization of the effluents is based upon averaged and normalized
second, third, and forth quarter 1990 preliminary concentration and flow data.
These are representative of standby conditions.

M
4.1.1 Descriptions

The characterizations that follow are taken from the Effluent Monitoring
Plan PUREX Gaseous Effluents (WHC 1988a). Stack locations are shown in
Figure 4-1; their heights and diameters are summarized in Table 4-2.

291-A-1--Canyon Exhaust Stack

The point of discharge is a 61 m (200 ft) tall stack, located south of
the PUREX Plant. It tpically has a flow rate of between 28 and 61 m3/s
(60,000 and 130,000 ft /min). The average flow rate is 57 m3/s
(120,000 ft3/min). For the last three quarters of 1990, the exhaust typically
contained 3.3 x 10'70 pCi/mL radioactivity. The average value for individual
radionuclides are shown in Table 4-1.

During 1985 and 1986 the annual releases of NO from the main stack were
168 and 147 metric tons (185 and 162 tons), respectively. This was well below
the 385 metric tons (424 tons) permitted by the Prevention of Significant
Deterioration (PSD) permit. No NOx is released during standby.

296-A-1--Product Removal Room Exhaust

The point of discharge for the PR room exhaust is stack 296-A-1, located
on the north side near the northwest corner of the 202-A Building.

The 296-A-1 stack has an average flow of 2.0 m3/s (4,300 ft3/min). The
range of flow is 1.9 to 3.6 m3/s (4,000 to 7,600 ft3/min). The exhaust
contained 1.4 x 10-14 µCi/mL of radioactivity based on data from the last
three quarters of 1990.

296-A-2--West Sample Gallery Hood Exhaust

The 296-A-2 stack exhausts sampler hoods from the west end of the-PUREX
sample gallery. It is located at the southwest corner of the 202-A Building.
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The 296-A-2 stack has an average flow of 1.6 n#3/s (3,400 ft3/min). The
range of flow is 1.4 to 2.2 m3/s (3,000 to 4,600 ft /min). The exhaust
contained 9.5 x 10"16 NCi/mL of radioactivity based on data from the last
three quarters of 1990.

296-A-3--East Sample Hood Exhaust

The 296-A-3 stack exhausts sampler hoods from the east end of the PUREX
sample gallery. It is, located at the northeast corner of the 202-A Building.

Normal flow for this stack is 1.6 m3/s (3,400 ft3/min), while the range
is 1.6 to 2.2 m3/s (3,500 to 4,600 ft3/min). The average activity was not
distinguishable from background and, therefore, the dose contribution is
indeterminant. A single peak analysis assumed fgr an entire year resulted in
an EDE of 1 x 10'6 mrem/yr or unmitigated 1 x 10- mrem/yr. Contribution by
this stack is negligible during standby.

nT 296-A-5A and 296-A-5B--West and East Analytical Laboratory Exhausts

c+ Stacks 296-A-5A and 296-A-5B alternate weekly in exhausting the PUREX
analytical laboratory. The stacks are located on the north side of the

4'+! 202-A Building above the analytical laboratory.

'-" 96-A-5A and 296-A-5B nominally range from 7.1 toTPe flow through stacks 2

P`

^
10.8 m/s (15,000 to 23,000 ft /min), respectively. Their average flow rate

33 'is 7.6 m /s 16,000 ft /min). The exhaust from stack 296-A-5A had ansctivityf. 6
of 9.7 x 10 pCi/mL, and stack 296=A-5B had an activity of 1.0 x 10^ tcCi/mL
based on the last three quarters of'1990. The combined average is

N„ 1.0 x 1015 pCi/mL.

^ 296-A-6--East Sample Gallery and U-Cell Stack

-- The 296-A-6 stack is located on the north side of the 202-A Building near
the east corner. The stack extends 3 m (10 ft) above the top of the building.
Its top is 23 m (74 ft) above grade level.

The 296-A-6 stack exhausts the east end of the sample gallery and U-cell
(nitric acid recovery cell).

The 296-A-6 stack has an average flow of 6.6 m3/s (14,000 ft3/min). The
range of flow is 6.1s to 9.1 m3/s (13,000 to 19,200 ft /min). The exhaust
contained 1.0 x 10-^ µCi/mL of radioactivity based on data from the last .
three quarters of 1990.

296-A-7--West Sample Gallery and R-Cell Exhaust

The 296-A-7 stack is located on the west wall of the 202-A Building near
the southwest corner. The top of the stack is 23 m(74 ft) above grade [3 m
(10 ft) above the top of the building]. It exhausts the west half of the
sample gallery and R-cell ( second cycle solvent treatment).
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The 296-A-7 stack hks an average flow of 7.6 m3/s (16,000 ft3/min), with
a range of 6.6 to 10.2 m/s (14,000 to 21,600 ft /min). The exhaust contained
2.3 x 1015 µCi/mL of radioactivity based on data from the last three quarters
of 1990.

296-A-8--White Room Exhaust

The 296-A-8 stack is located at the northwest corner of the
202-A Building. It extends to 10 m(34 ft) above grade level. This stack
exhausts the west end of the P&0 gallery.

The 296-A-8 stack has a ominal flow of 6.1 m3/s (13,000 ft3/min). The
range of flow is 5.7 to 7.6 m^/s (12,000 to 16,200 ft3/min). The exhaust
contained 1.1 x 1015 pCi/mL of radioactivity based on data from the last
three quarters of 1990.

296-A-10--Storage Tunnel No. 2 Exhaust

U*)
The 296-A-10 stack is located about 640 m (2,100 ft) south of the

^ 202-A Building near the east end. It is 6 m (20 ft) high. This stack
exhausts the used equipment storage tunnel.

CR!
The 296-A-10 stack has an average flow of 1.6 m3/m (3,500 ft3/min). The

-- exhaust contained 1.7 x 10"14 /1Ci/mL of radioactivity based on data from the
last three quarters of 1990.

296-A-14--Backup Facility Exhaust ( Building 293-A)

The 293-A Building exhaust fan is located on the mezzanine roof. The
stack rises 3 m (10 ft) above the top of the 293-A Building for a stack height
of 7.47 m (24 ft 6 in.).

The 296-A-14 stack exhausts the 293-A Building, which contains two
absorption columns that recover nitric acid from the dissolver offgases. The

t^3 dissolvers are not in operation.

cr Flow through the 296-A-14 stack is a nominal 2 m3/s (4,000 ft3/min). The
exhaust contained 5.7 x 10"t5 µCi/mL of radioactivity based on data from the
last three quarters of 1990.

296-A-24--Ammonia Offgas Exhaust

- This stack is not used during standby and is no longer a gaseous effluent
source.

The 296-A-24 stack is located about 60 m(200 ft) south of the PUREX
Building. The top is 24 m (80 ft) above grade level.

The ammonia bearing gases formed in D-, E-, and F-cells during the
decladding of fuel elements were isolated from other vent systems to prevent
the formation of ammonium nitrate, which can plug ventilation filters. The
gases were heated, filtered, and exhausted through the ammonia stack.
Decladding operations and operation of stack 296-A-24 have ceased with the
shutdown of the PUREX Plant.
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During operations, the 296-A-24 stack has a nominal flow rate of 0.5 m3/s
(1,000 ft3^min). The exhaust contained betwTen <3.5 x 10-15 and
7.8 x 10"^ µCi/mL of total alpha and 2 x 10' 4 and 1 x 10"9 uCi/mL of total
beta radioactivity.

EF-3-5 Through EF-3-10--Walt Exhausters, Pipe and Operating Gallery

The five P&0 gallery wall exhausts are 1.02 m x 1.02 m (40 in. x 40 in.)
square openings fitted with gravity dampers. A total of six openings are
located along the top of the P&0 gallery north wall at approximately 6.8 m
(22 ft 3 in.) above grade level. Five of the openings are fitted with exhaust
fans to remove air from the P&0 gallery. Three of the exhausters (EF-3-5,
EF-3-6, and EF-3-8) are inactive (including the fanless opening). An
engineering study was completed with work ongoing to seal the dampers closed.

Radioactivity is not normally present in the P&0 gallery; however, there
are service connections to many of the process vessels in the canyon. In the
event that a line in the gallery is broken, or loosened for replacement or^
repair, and the associated canyon vessel is pressurized, solution could blow

{..7 back from the vessel to the gallery.

t14 The initial concept was that the P&O gallery wall exhausters would run
continuously. However, the upgrade of the white room exhaust system
(296-A-8 stack) provided sufficient capacity to exhaust the entire P&0 gallery
via that stack. The wall exhausters discharge minor effluents.

The flow from the exhausters EF-3-5 through EF-3-9 ranges from 0 to
3.5 m3/s (0 to 7,500 ft3/min). The monthl^ total alpha radioactivity values

" 4to 2.4 x 10'7for the exhausters ranged from <3.5 x 10 µCi/ml14 The monthly^
total beta radioactivity values ranged from a low of <1.2 x 10 to a high of
9.3 x 10-1z /tCi/mL.^

_ Aqueous Makeup Roof Exhauster System Description

3•a The basement, second floor, and third floor AMUs are exhausted into
vertical ducts that lead to the roof of the 202-A Building. Motive force is

Cq. supplied by an exhaust fan which discharges 7.6 m3/s (16,000 ft3/min) of
untreated unfiltered air to the atinosphere. In as much as this is a
nonradioactive area where aqueous solutions of solid or liquid chemicals are
prepared, no regulated materials of a gaseous nature are emitted.

The AMU exhaust is a minor effluent.

4.1.2 Routine Operating Conditions

The ventilation systems will continue to exhaust the same areas of the
PUREX Plant as described in Chapter 2.0 and Section 4.1.1. However, since the
PUREX Plant has been shut down (i.e., no processing), the source radionuclides
that might be vented have been reduced, and the effluent concentrations are
expected to be at or below the low end of the previously given ranges.
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4.1.3 Upset Operating Conditions

The Effluent Monitoring Plan for PUREX Gaseous Effluents (WHC 1988a),
describes upset conditions for each stack. However, these are based upon the
PUREX process being active in the plant and are no longer applicable. In the
shutdown mode, upset operating conditions could involve failure of a single
engineered barrier, which is taken to be failure of the HEPA filtration.
Filtration is provided for all of the gas streams except the five wall
exhausters and the AMU roof exhauster. A HEPA filter failure is modeled in
Section 4.1.4.4.

4.1.4 Dispersion Modeling

Only radiological emissions are present in the PUREX air effluent during
the standby mode of operation. CAP-88 computer code calculates dose
commitments that result from the air transport of radionuclides released from
the effluent discharge points above the PUREX Plant. CAP-88 is approved by
the EPA for demonstrating compliance with the NESHAPs (EPA 1989a) standard for
radiological releases. CAP-88 computes the radiation exposure to the
maximally exposed individual (MEI) via the ingestion, inhalation,
air-immersion (exposure resulting from being inside the plume of radiation),
and groundshine (exposure resulting from deposited radioactive particles)
pathways. CAP-88 incorporates dose conversion factors from the International
Commission on Radiological Protection (ICRP) 26/30 methodology (DOE 1988).
Resulting doses are a 50-yr committed effective dose equivalent. The
magnitude of exposure via any of the aforementioned pathways is strongly
related to the distance between the source and receptor.

CAP-88 uses a Gaussian plume methodology for dispersing air contaminants
to downwind locations. Because of the low temperatures of the PUREX stacks,
CAP-88 calculates plume rise solely from stack exhaust momentum. During
transport, the plume undergoes a reduction in air concentration, not only
through dispersion, but also from plume depletion processes. These processes
include radioactive decay, precipitation scavenging, and dry deposition.
Because of the long half-lives of the radionuclides released and the
relatively dry climate in eastern Washington State, only the dry deposition
removal process has an appreciable effect on the resulting downwind air
concentration. For this analysis, a dry deposition velocity of 0.0018 m/s was
used for all radionuclide particulates.

A total of 11 air effluent stacks contribute nearly all of the airborne
radionuclide releases from the PUREX Plant (WHC 1988a). Each stack possesses
its own unique stack characteristics, including stack height above the ground,
stack diameter, and exhaust velocity or flow rate. Stack characteristics are
used to assess the plume rise and determine the final height of release of the
plume. Air effluents are released at room temperature; as such, plume rises
are not thermally driven. Table 4-2 summarizes the characteristics of the 11
PUREX exhaust stacks.

Historically, the MEI was located at the facility boundary where it was
hypothetically possible for a person to continuously reside and raise all food
consumed. In December 1989, the EPA promulgated new regulations (EPA 1989a)
that redefined the MEI to be the maximum exposure to a member of the public at
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an actual school, business, or residence. In this analysis, boundary
locations are used for MEI distances. As such, calculated doses will, in
general, be greater than those for actual resident/worker locations at greater
distances and will represent a conservatively high estimate of the MEI dose.

The MEI was found to occur in the east wind direction sector from the
PUREX Plant at a distance of 18.05 km (WHC 1988a). No additional distance
beyond the Hanford Site boundary can be credited to the MEI exposure location
for PUREX releases as a result of the new EPA regulations. Table 4-3 shows
the distance from PUREX to the MEI/boundary locations used in assessing the
MEI location.

4.1.4.1 Meteorological Data. A joint frequency distribution of wind
direction, wind speed class, and Pasquill stability class was used to
calculate wind data for the CAP-88 code. The wind data was measured at the
10 m level of the Hanford Site meteorological tower located between the
200 East and 200 West Areas. Although all 11 stacks of the 10 sources
analyzed are higher than the 10 m measurement, the 10 m data is stillCO applicable because the plume ultimately disperses near ground levels where the

el, MEI is located. In addition, the 10 m wind is "slower" than the prevailing
winds at stack height and, therefore, yields a conservatively higher dose.

The data were used to calculate reciprocal and true averaged wind speeds;
frequency of occurrence of wind direction, and frequency of occurrence of wind
stability class in each of 16 wind direction sectors. Table 4-4 shows some of
the most general wind rose data calculated from the joint frequency
distribution.

..n

Additional meteorological data used by CAP-88 included the average mixing
height, which limits the extent of vertical dispersion. An average annual

,eJ value of 1,120 m was calculated as the average of the winter and summer mixing
heights of 240 m and 2,000 m.

r 4.1.4.2 Radioisotope Screening.

CHI/Q Values. The MEI location was analyzed using 16 MEI exposure
0% distances (Table 4-5) and the meteorological data described in

Section 4.1.4.1. The CAP-88 code calculated a ground-level CHI/Q value (air
concentration per unit source release) in each of the 16 wind direction
sectors. The greatest CHI/Q value at the MEI distance, calculated for each
sector, represents the MEI location. Table 4-5 shows the CHI/Q values
calculated for the 16 sectors around the PUREX Plant. A maximum CHI/Q value
of 3.2 x-10'8 s/m3 was calculated to occur in the east sector at a distance of
18.05 km from the PUREX Plant.

Radionuclide Screening Analysis. Very small quantities of many different
radioactive isotopes are released from PUREX during the standby mode. To
reduce the number of radioisotopes analyzed, only releases that yielded the
greatest radiation doses at the MEI receptor location were entered into the
CAP-88 code. The radionuclides were screened for potential dose contribution
via multiple exposure pathways. The specific radionuclide doses used in the
screening process were calculated as the product of the released amount of the
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radionuclide and the dose conversion factor. The resulting products were
compared with and concluded to be proportional to the CAP-88 calculated doses.
Radionuclides screened for significant contribution in each pathway were
specifically flagged for dose assessment.

Table 4-6 summarizes the radionuclide screening analysis. The "Prod 1"
column of the table displays the product of the inhalation dose conversion
factors and radionuclide releases. Similarly, the "Prod 2" and "Prod 3"
columns display the products of the ingestion and air-immersion9eathv/L3^s with
the ridionuclide releases, respectively. Table 4-6 shows that Sr, Pu,

24and Am comprise most of the inhalation dose. All radionuclides within two
orders of magnitude of the maximum "Prod 1" column are carried into the final
CAP-88 analysis for the inhalation dose. The total inventory of radionuclides
are screened for significant contribution to,the ingestion and submersion
pathways in a similar manner.

The groundshine pathway is omitted from the dose analysis because the
gravitational settling velocity of the released particles is zero.
Particulate matter emerging from the HEPA filters is too small to be
significantly affected by gravity. Consequently, the radionuclide surface
deposition at downwind locations is attributable only to dry deposition
velocity and is exceedingly small. The screening for significant
radionuclides was done for the main stack only because releases from the other
stacks contain similar proportional quantities of radionuclides.

4.1.4.3 Routine Release Dose Assessment. During normal operations in standby
mode at PUREX, only small quantities of radionuclides are released from the
exhaust stacks (Table 4-7)'. An MEI was found to occur in the east sector at a
distance of 18.05 km downwind from the PUREX Plant. This position corresponds
to the boundary of the Hanford Site reservation on the east side of the
Columbia River. Several private residences are located at this point.

requirements.

An effective dose equivalent of 0.014 mrem was assessed for the MEI
location as a result of releases from all 10 operating PUREX stacks. This
total dose is well below the EPA annual dose criterion (EPA 1989a) of 10 mrem
to the MEI via the air pathway. This total dose is intended to be used for
total-facility, emission-compliance purposes but not for monitoring

Table 4-8 summarizes the individual stack contributions to the MEI dose
from each PUREX stack. As noted in Table 4-8, any stack with an individual
dose greater than the EPA standard of 0.1 mrem/yr (1% of 10 mrem/yr) is
required to have "continuous radiation monitoring." This continuous radiation
monitoring is an EPA designation but is fully met by continuous sampling with
periodic analysis. The greatest dose from any PUREX stack effluent is from
the main stack (291-A-1), which independently contributes a dose of 0.014 mrem
to the MEI. This dose is well below the 0.1 mrem annual dose standard.

The MEI dose resulted primarily from the ingestion and inhalation of 129 1
that originated from the canyon exhaust stack (291-A-1) at PUREX. Because all
stack doses are below the 0.1 mrem annual dose standard, specific radionuclide
analysis is not required.
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4.1.4.4 Upset Release Dose Assessment. Applicable EPA regulations
(EPA 1989a) require that a dose to the MEI be calculated from an unmitigated
release. An unmitigated release occurs in the case of an upset in which all
air pollution control equipment fails (or is considered to have been removed).
At PUREX, this means a dose that results from the unfiltered flow from each of
the stack effluents described in Table 4-9. Monitoring of the effluent stream
is not made prior to the HEPA filters. Consequently, the increase in effluent
radionuclides due to filter removal is based on an evaluation of filter
efficiencies and the particulate removal processes.

Stack 291-A-1 (the main stack) and stack 296-A-1 exhaust through several
stages of HEPA filters. The remaining stacks use a single stage of HEPA
filtration. A consprvative increase in particulate effluent due to filter
removal is 3.0 x 10 for those stacks. With concurrence from EPA, this single
factor was used for particulate removal efficiency for all stacks.

The iodine emission control equipment, the silver reactors of the
^ dissolver offgas system, are neither needed nor in service during standby

operation; so there is no increase in radioactive iodine emissions because of
_ bypass of pollution control equipment. Its unmitigated release factor is 1.0.

There is no effective pollution control equipment for the other volatile

04 emissions (tritium and 14C), so their unmitigated release factors are also
1.0.

^ The dose calculated for the MEI is directly proportional to the amount of
radioactive material released. Because all particulate,releases are increased
by the same amount in a given stack, the resulting unmitig?ted dose is the MEI
dose increased by a unmitigated release factor of 3.0 x 10 for particulates
and 1.0 for volatiles. Volatiles are assumed to exist as vapor and are not
filterable.

Table 4-9 summarizes the contributions to the unmitigated MEI dose from
- each PUREX stack during standby. As noted in Table 4-9, any stack with an

individual annual dose greater than the EPA standard of 0.1 mrem/yr is
^ required to have a minimum of continuous sampling and subsequent analysis.

The main stack and stack 296-A-1 both have unmitigated dose consequences that
are in excess of this standard.

The unmitigated MEI dose resulted primarily from the ingestion and
inhalation of 2 Pu originating from the main stack at PUREX. Inhalation
of 90Sr also contributes a significant percentage of the dose. The
unmitigated MEI dose from stack 296-A-1 resulted primarily from the ingestion
and inhalation of Z"Am and 239PU in essentially equal contributions.
Table 4-10 summarizes the most significant radionuclides and their dose
contributions to the MEI. Any radionuclide that contributes 10% of the dose
from a release point which could exceed the EPA annual dose standard of 0.1
mrem must be monitored selectively at the exhaust point. Two radionuclides
from the main stack and two radionuclides from the 296-A-1 stack have
individual radionuclides that exceed this standard and will require selective
air monitoring. Air monitoring requirements are discussed in more detail in
Section 7.1.
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4.2 IDENTIFICATION/CHARACTERIZATION OF SOURCE TERMS
CONTRIBUTING TO EACH LIQUID EFFLUENT STREAM

The following sections describe the only remaining liquid effluent from
the PUREX Plant, the CSL.

4.2.1 Descriptions

PUREX'water effluents are described in detail in a series of stream-
specific reports (WHC 1990a), which were written to reflect PUREX in its
operating mode. The points of discharge and,compositions for the CWL, SCD,
and CSL are given in Table 4-11. (After June 1992, there will be only one
stream, the CSL. However, some of the contributors will be rerouted to the
CSL.) The composition data given in Table 4-11 are for the upper limits of
the 90% confidence interval as given in the stream-specific reports. These
compositions are higher than anticipated for standby conditions. Table 4=11
also indicates the average flow rate, point of discharge, and stream-specific
report number for each stream.

Q;v 4.2.2 Routine Operating Conditions

-- The CSL collects waste water from the nonradiologically controlled
service areas of the PUREX Plant (the 202-A Building and supporting
facilities), as well as steam condensate and cooling water from the vacuum
fractionator. Most df these streams are essentially clean, consisting of
steam condensate from ventilation air heaters, water cooler dr'ains, shower
drains, and assorted floor drains. The floor drains, especially in the P&O
gallery, AMU, and 211-A Building, have a potential for chemical contamination.

04 The water in the streams which contribute to the CSL originates in three
, utilities provided to the PUREX plant by the powerhouse: raw water, sanitary

water, and steam. During operation, the PUREX plant generates a fourth
utility, demineralized water, which contributes slightly to the CSL.

Cr Raw water is untreated water pumped from the Columbia River. It is used
in cooling process vessels and as a source for other water utility streams.
Raw water may contribute some corrosion products from the piping used in its
transport.

Sanitary water (potable water) is produced from raw water by a two stage
process. First, particulates are settled and removed, with the help of
aluminum sulfate (alum). Second, bacteria and organic debris are.oxidized by
the addition of chlorine. Consequently, sanitary water contains elevated
levels of aluminum, sulfate, chloride, hypochlorite, carbonate, and organic
chlorides such as trichloromethane (chloroform).

The powerhouse produces steam by boiling steam make-up water, derived
from sanitary water. The steam make-up water is first softened to replace
calcium and magnesium ions with sodium ions. Additionally, hypochlorite is
reduced to chloride, and corrosion inhibitors are added. Of these corrosion
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inhibitors, Filmeen• contains volatile substances which can be carried over
into the steam. According to the manufacturer, Filmeen contains both fatty
amines and organic acids. The material safety data sheet (MSDS) for this
product does not list chemical ingredients. It does, however, state that the
product does not contain EPA hazardous constituents.

The following contribute to the PUREX Plant CSL waste stream.

• Floor drains in the 202-A P&0 gallery (only if diverted to
PUREX Plant CSL from their normal routing to storage tanks in U-cell
and to the F-cell sump). The routing of the P&O Gallery floor
drains to the CSL is a minor modification to the normal
configuration used for housekeeping. This modification adds
200 East Area raw water and dirt that has been tracked into the
building from outside.

• The 618-1 and 618-2 flash tanks contribute spray water and steam
Sed condensate from steam traps located in the P&0 gallery and AMU. The

618-1 flash tank is outside the 202-A Building near the east end.
-- The 618-2 flash tank is in the AMU.

N • Cooling water from the three fractionator condensers and steam
condensate from the fractionator reboiler in the 206-A Building. -

° When the PUREX plant is processing, this contributor accounts for
most of the CSL flow. During standby, there is normally no effluent
from this contributor.

,^ • The sink drain from the battery room, and the floor and sink drains
from the instrument shop and maintenance shop in the 202-A Building.
Westinghouse Hanford has an aggressive program to prevent the

cV improper disposal of dangerous wastes generated in these areas.

^ • Drains from nonradioactive clothing change rooms in the PUREX Plant
laboratory ( 202-A Building).

!^7

^ • Shower drains from the two shower rooms. In addition to sanitary
water, these drains contribute dirt washed from personnel and
surfactants.

• Air scrubber effluent form the ventilation air supply systems in the
202-A Building.

• Laboratory and process water stills steam condensate and still
bottoms in the 202-A Building.

• Floor drains from the air compressor, process blower, and service
blower rooms in the 202-A Building.

• Cooling water and condensate from the air compressors. This cooling
water is normally provided by the sanitary water system. Raw water
can also be used.

"Filmeen is a trademark of Dearborn, a division of W. R. Grace Co.
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• Steam condensates from the blower rooms in the 202-A Building.

• Overflows from the two demineralized water storage tanks (Tk-223 in
the 202-A Building and Tk-30 in the 211-A Area).

• Floor drains from the 211-A Pumphouse. These drains flow through
the B-669 pH neutralization system before entering the CSL. See
Section 2.3.1.3 for administrative controls used on the 202-A Site.

• Sumps from the 203-A Area, via TK-P1, which are used to collect sump
waste, mostly rainwater and steam condensate from heating coils.
Standard plant operating procedures ensure that chemical spills and
radioactive liquids are not routed to the CSL, but are ultimately
discharged to underground storage.

• Office area heater condensate from the 202-A Building and the
271-AB Building.

M
• Raw water [about 113.5 L/min (30 gal/min)] used to continuously

- flush the CSL header line from its origin near the northwest corner
of the PUREX Plant complex.

N

-
• Overflow from the emergency water supply tank (TK-2901A). The

sanitary water feed [approximately 95 L/min (25 gal/min)] to this
tank is left running to maintain residual chlorine levels, ensure
that the tank is full, and (in winter) provide protection against.

.cti freezing.

There is a remote possibility for any of the chemicals handled within the
AMU in the 202-A Building to escape from established spill barriers and enter
the PUREX Plant CSL. See Table 4-14 for a list of chemicals used in the PUREX
Plant.

Project CK0081 installed an extensive chemical collection and reuse
system in the AMU in 1987. Only the sink drains, the electric water cooler
drain, and the overflows and drains from the sugar tank and demineralized^
water tank feed directly into the CSL header. The floor drains can be routed
throughvalves into the PUREX Plant CSL header, but normally flow into a catch
tank. The remaining overflows and drains flow into a system of catch tanks to
collect the chemicals for reuse. (The overflow lines from the catch tanks do,
however, feed into the CSL header.)

° The collection pipes merge into a common discharge line on the north side
of the Plant.

Data compiled in the CSL stream-specific report were obtained during ion
exchanger regeneration (5 samples) and during routine operation (6 samples).
The evaluation contained in the stream-specific report indicated that the CSL
did not contain any dangerous wastes, as defined in WAC 173-303-070
(WAC 1987a). A full discussion of the chemicals detected in the samples, the
reported concentrations of these chemicals, analytical detection limits, and
the pertinent regulatory limits is contained in the stream-specific report
(WHC 1990a, Addendum 2).

4-11



WHC-EP-0468-1

The ventilation scrub water contributors are produced by the wet
scrubbing process for ventilation air. Air from outside the 202-A Building is
brought in contact with sanitary water to remove dust from the air and to cool
the air. In the past, several microbiocides were added to the water in the
air scrubbers: Dearcide 730* [198 g (7 avoirdupois oz.)/mo/scrubber],
Dearcide 722^[0.3 L (10 fluid oz.)/mo/scrubber], and Dearcide 717* [0.3 L (10
fluid oz.) /mo/scrubber]. These microbiocides were added to the air scrubber
to prevent the growth of harmful microorganisms in the scrub water. These
additives increase the chloride concentration and also add tin to the system.
The flow of ventilation scrub water is estimated to range from 0.2 to 3.0
L/min (0.05 to 0.8 gal/min), with an average of 0.8 L/min (0.2 gal/min).

There are three water demineralizers in the 211-A Building that
contribute water to the CSL intermittently during regeneration. The
demineralizers convert sanitary water to the pure demineralized water required
by the PUREX process. Each consists of two ion-exchange columns: one for
cations and one for anions. The regeneration process uses sulfuric acid and
sodium hydroxide, and releases the contaminants that the demineralizer had
removed from the sanitary water feed. The demineralizers are not anticipated

^ to be used during standby.

CM Project B-669 (recently installed) provides a three-chamber pH control
system for the effluent from the 211-A Building. This effluent is composed of =

^ leakage from pipes-and pumps in the building, seal water drainage from certain
pumps, and demineralizer regeneration waste. In addition to the cations and
aniohs. removed from the sanitary water (the demineralizer feed), the
regenerant contains (at different times) sodium hydroxide (NaOH), sulfuric
acid (H2SO4), sodium hydrogen sulfate (NaHSO4), and sodium sulfate (NaZSO4).
The anionic and cationic demineralizers are regenerated together to maximize
the amount of neutral Na2SO4 produced, while minimizing the amounts of the

cu acidic (HZS04, NaHSO4) and basic (NaOH) species released.

- The CSL is a highly variable stream. The vacuum fractionator effluent,
which accounts for as much as 80% of the stream, normally flows only during
the PUREX Plant operation and contributes little, if any, contamination.

^ During periods of the PUREX Plant shutdown, concentrations of many components
may increase by a factor of five. The primary contributor of detectable
solutes, the ion exchanger regenerant, flows intermittently into the CSL and
is a highly variable stream, even during regeneration.

The CSL flow rate is dependent upon process activities• the flow rates
reported in the stream-specific report ranged from 4.7.x 10; to
1.23 x 10$ L/mo (WHC 1990a). The Hanford Federal Facility Agreement and
Consent Order (Tri-Party Agreement) requires that the CSL flowrate be
maintained at less than 600 gpm (1 x 108 L/mo) on a monthly average after
June 1992. Until the TEDF and BAT systems are complete, the CSL will continue
to be discharged to the.216-B-3 Pond or to the 216-A-42 Retention Basin during
diversions.

`Dearcide is a registered trademark of W. R. Grace and Company.
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4.2.3 Upset Operating Conditions

The CSL could become contaminated during upset conditions.

After the contributors to the CSL have flowed together, the CSL flows
through Manhole 4. A flowmeter in Manhole 4 measures the flow rate of the
CSL. The flow rate of the CSL determines the activity^of a flow totalizer and
flow-proportional sampler. A continuously operating sample pump located in
Manhole 4 transfers a small stream from the CSL into the 295-AC sample shack,
where the stream passes through a pH monitor and a radiation process control
monitor. This side stream also passes by a grab sampler (used for taking the
characterization samples) and a flow proportional sampler used for providing a
record. The radiation monitor is sensitive to gamma radiation and
automatically diverts the CSL to the 216-A-42 Retention Basin when the count
rate exceeds the alarm limit. Standard plant operating procedures require
manual diversion of the CSL if the pH drops below 3 or exceeds 11. The
current pH alarm settings are 5 and 11.

[lt

r. 4.2.4 Waste Water Discharge Criteria

tV Currently, the CSL is disposed of to the 216-B-3 Pond. Environmental
Compliance, WHC-CM-7-5 (WHC 1991a) contains the acceptance criteria for

- B-Pond. All water effluent flow to ponds or cribs will cease by 1996 when
water must be discharged to a State Approved Land Disposal Structure (SALDS).

iy The CSL will be discharged to a SALDS on or before the 1996 regulatory
deadline. This is the currently recommended option. The discharge criteria
for PUREX waste water effluents then become the acceptance criteria for a
SALDS.

Based on Washington State Department of Ecology (Ecology) guidance
S"? WAC 173-303 (WAC 1987a), a SALDS will consider an effluent that is below the

most restrictive of the following criteria as acceptable for soil column
discharge (Mishko 1990):

• Primary maximum contaminant levels (MCL)
• Secondary MCL
• Proposed MCL
• WAC groundwater quality enforcement limits.

Acceptance criteria for a SALDS are the same as acteptance criteria for
the TEDF. The TEDF will have emergency treatment capability, but its main
functions will be equalization and holding during laboratory analyses. The
TEDF will not be designed nor permitted to accept any effluent that is
considered to be a dangerous waste under WAC 173-303 (WAC 1987a).

A listing of the most restrictive criteria was prepared for the purposes
of establishing acceptance criteria for the TEDF. This list is reproduced in
Section 16.2. The most restrictive single value for each parameter is given
in Table 16-1. If a wastewater does not meet these criteria it is not
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necessarily a hazardous waste, but is rather a stream which may not be
acceptable for discharge to a SALDS.

To be acceptable for discharge to the SALDS, the radionuclide content of
each waste stream will be required to meet the intent of the state's
groundwater standards and limit annual public exposure to an effective dose
equivalent not to exceed 4 mrem/yr. The effective dose equivalent of
4 mrem/yr is equal to 4% of the derived concentration guide (DCG) (DOE 1990a).

.a

^

Cf+

!^

^

^
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Table 4-1. Stack 291-A-1 Radionuclide
Content for the Last Three Quarters

of 1990 (µCi/mL).

.a

t"

.n

:`L4

M

ffA

Nuclide Concentration*

3H 2.9 E-10

14C 2.6 E-11

90Sr 2.3 E-13

103Ru 3.2 E-14

706Ru 2.9 E-13

713Sn 3.4 E-14

125Sb 2.2 E-13
1291 1.0 E-11
1311 2.5 E-13

137Cs 2.2 E-15

147Pm 1.6 E-14

ZiZPb 4.2 E-13

23aPu 2.9 E-16

239Pu 5.1 E-15

241 Am 4.3 E-16

*Calculated'from preliminary data for the
last three quarters of calendar year 1990.
The same set of data was used in Facility
Effluent Monitoring Plan Determinations for
the 200 Area Faci7ities, WHC-EP-0440.
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Table 4-1a. Final 1990 Radionuclide Airborne
Releases from 291-A-1 ( A552). 200 East Area_

Radionuclide Release(Ci)
Average

Concentration
(µCi/m2)

3H 1.7 E+01 1.0 E-08

14C 5.7 E-01 3.5 E-10
8sKra

5.7 E+03 3.6 E-06

90Sr 1.2 E-03 7.3 E-13

95Zr ND <1.9 E-14

95Nb ND <9.8 E-15

103Ru 4.2 E-05 2.6 E-14
tobRu 1.4 E-03 8.6 E-13

113Sn 2.4 E-04 1.5 E-13
1z5Sb 1.5 E-03 9.0 E-13
129 1 1.1 E-01 6.6 E-11

731I' L4 E-03 8.6 E-13
134Cs ND <1.0 E-14
137CS 2.1 E-05 1.3 E-14

144Ce ND <9.7 E-14

147Pm 1.9 E-04 1.2 E-13
212Pb 2.9 E-02 1.8 E-11

zZ°Rn 3.6 E+02 2.2 E-07

238Pu' 2.1 E-06 1.3 E-15
239,240PU 3.2 E-05 1.9 E-14

241 Pu 1.6 E-04 1.0 E-13

24'Am 3.8 E-06 2.4 E-15

"The release of value and concentration forasKr are calculated form the plant inventory and
stack flow, respectively; it is not a measured
effluent.

ND = None detected.
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Table 4-1b. Radionuclide Air Emissions in 1991
from 291-A-1 (A552). 200 East Araa

Radionuclide Release Average
Concentration

(/tCi /mP)

3H 1.0 E-00 7.6 E-10
14C 8.1 E-02 6.1 E-11

90Sr 7.9 E-04 6.0 E-13
95Zr ND <1.8 E-14
95Nb ND <1.1 E-14

103Ru ND <2.0 E-13
1oaRu

2.8 E-03 2.1 E-12

73Sn ND <2.3 E-13
125Sb

ND <1.5 E-12
iz91

4.8 E-02 3.6 E-11
1311

ND <1.8 E-13

134CS ND <9.6 E-15

137Cs 3.0 E-03 2.2 E-12
144Ce 2.3 E-04 1.8 E-13

747Pm 6.5 E-04 4.9 E-13
2uPb

2.7 E-03 2.0 E-12
ZZ°Rn 3.3 E-01 2.5 E-08
238Pu 3.2 E-06 2.4 E-15

239,24oPu 3.8 E-05 2.8 E-14
z4iPu

2.9 E-04 2.2 E-13
z4iAm

3.5 E-04 2.6 E-13
Nu = none aetected.
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Table 4-2. Plutonium-Uranium Extraction Plant Stack Exhaust Data.

cN,

tq

Stack
reference

Hei ht9
Stack

diameter
Outlet
diameter Average flowZ Temperature

(ft) (m) (ft) (m) (ft) (m) (ft3/min) (m3/s) (°C) (°K)

291-A-1 200 61.0 7.0 2.13 7.0 2.13 1.2 E+05 56.00 35 308
296-A-1

4

74 22.6 2.0 0.61 1.8 0.53 4,300 2.03 25 298

296-A-2 78 23.8 1.7 0.51 1.3 0.41 3,400 1.60 25 298
296-A-3 74 22.6 1.7 0.51 1.3 0.41 3,400 1.60 25 298

296-A-5A' 89 27.1 3.5 1.07 3.0 0.91 16,000 7.55 25 298

296-A-5B' 89 27.1 3.5 1.07 3.5 1.07 16,000 7.55 25 298

296-A-6 74 22.6 3.3 1.02 2.8 0.84 14,000 6.61 25 298

296-A-7 78 23.8 3.7 1.12 3.3 1.02 16,000 7.55 25 298
296-A-8 34 10.4 3.3 1.02 3.3 1.02 13,000 6.14 25 298

296-A-10 20 6.1 2.0 0.61 2.0 0.61 3,500 1.65 25 298

296-A-14 42 12.8 2.0 0.61 2.0 0.61 4,000 1.89 25 287

'Stack 5A and 5B do not'operate concurrently; only one is operational at
any given time.

2Average flow from 1984 to 1988.

N.

N

^
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Table 4-3. Distances from the Plutonium-
Uranium Extraction Plant to
the Hanford Site Boundary.

Direction Distance (km)

N 23.67

NNW 21.02

NW 21.30

WNW 20.71

W 20.42

WSW 20.71

SW 19.53

SSW 17.75

S 20.73

SSE 22.19

SE* 27.22

ESE* 23.96

E* 18.05

ENE 18.34

NE 21.30

NNE 26.63

*Distances to actual public residences
are the same as to boundary locations.
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Table 4-4. Summary of Wind Data.'

€^1

e,1!

P'?

.^

Ps

raa

Sector
Wind direction2

frequency of
occurrence

Average
wind speed

(m/s)

N 0.042 2.74

NNW 0.034 2.25

NW 0.038 1.94

WNW 0.034 1.52

W 0.035 1.54

WSW 0.024 1.86

SW 0.027 1.66

SSW 0.036 2.22

S 0.060 2.02

SSE 0.065 2.41

SE 0.143 4.00

ESE . 0.155 . 4.08

E 0.128 3.44

ENE 0.080 3.86

NE 0.057 4.58

NNE 0.038 4.07

'Data calculated from Joint Frequency
Distribution for the 200 Area Meteorological
Statign at the 10 m Level.

4, Wind direction is "toward" the indicated
sector from a central point location.
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Table 4-5. CHI/Q Values for the 16 Wind
Sectors Surrounding the Plutonium-

Uranium Extraction Plant.

Direction CHI/Q (s/m3)

E 9.1 E-09

NNW 8.5 E-09

NW 9.5 E-09

WNW 9.0 E-09

W 8.8 E-09

WSW 5.2 E-09

SW 6.5 E-09

SSW 9.2 E-09

S 1.3 E-08

SSE 1.3 E-08

SE 1.8 E-08

ESE 2.6 E-08

E* 3.2 E-08

ENE 1.8 E-08

NE 1.1 E-08

NNE 6.1 E-09

*Represents the maximum CHI/Q and
the sector containing the Maximally
Exposed Individual for releases from the
main stack (291-A-1).
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w

Nucl ide Release^
Ci/yr)

Inhal.Z
cnvrsn
factor

Ingest 2

cnvrsn
factor

Air-sub 2

cnvrsn
factor

Prod-1
inhal

( rem-Cj

Prod-2
ingest
( r -Cj

Prod-3 airr
mre(^--m-

(rem/µCj) ( rem/µCj)
s

( mrem-m
pCi/yr) µCi/yr)

em
µCi-yr) ACj-y

Z

90Sr 4.0 E-04 1.3 E+00 1.3 E-01 0.0 E+00 5.2 E-04 5.2 E-05 0.0 E+00

106Ru 5.2 E-04 4.4 E-01 2.1 E-02 0.0 E+00 2.3 E-04 1.1 E-05 0.0 E+00

113Sn 5.9 E-05 3.4 E-05 1.0 E-04 1.3 E+03 2.0 E-09 5.9 E-09 2.1 E-02
iZ5Sb 3.9 E-04 9.8 E-03 2.6 E-03 2'.1 E+03 3.8 E-06 1.0 E-06 8.2 E-01

737Cs 3.8 E-06 3.2 E-02 5.0 E-02 0.0 E+00 1.2 E-07 1.9 E-07 0.0 E+00

t47Pm 2.8 E-05 3.4 E-02 9.5 E-04 1.8 E-02 9.5 E-07 2.7 E-08 5.0 E-08

23BPu 5.1 E-07 4.6 E+02 3.8 E+00. 4.4-E-01 2.2 E-04 1.9 E-06 2.2 E-07

239Pu 9.0 E-06 5.1 E+02 4.31+00 4.1 E-01 4.5 E-03 3.9 E-05 3.7 E-06

247Am 7.5 E-07 5.2 E+02 4.5 E+00 9.5'E+01 4.0 E-04 3.4 E-06 7.1 E-05

'Based on averaged and normalized second, third, and forth quarter 1990 preliminary
concentration and flow data for stack 291-A-1.

2Dose Conversion Factors are from DOE 1990a which represent the ICRP 26/30 Methodologies.
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Table 4-7.. Significant Radionuclide Releases from the
Plutonium-Uranium Extraction Plant During Standby' (In

Curies per Year).

Stack Significant radionuclide
reference 90Sr z38Pu 239Pu 241Am

291-A-1 4.0 E-04 5.1 E-07 9.0 E-06 7.5 E-07

296-A-1 NA2 NA 5.8 E-07 2.9 E-07

296-A-2 NA NA 1.6 E-08 3.8 E-08

296-A-33 NA NA NA NA

296-A-5A NA NA 7.6 E-08 1.6 E-07

296-A-6 NA NA 7.1 E-08 1.5 E-07

296-A-7 NA NA 4.0 E-07 1.6 E-07

296-A-8 NA NA 7.0 E-08 1.3 E-07

296-A-10 NA- NA 8.7 E-094 NA

296-A-14 3.6 E-075 NA 5.8 E-094 NA

Total 4.1 E-04 5.1 E-07 1.0 E-05 1.8 E-06

'Most significant radionuclides contributing to dose
assessment from Table 4-6. -

2
NA indicates no analysis was required or performed

for the radionuclide listed.
3Average radionuclide concentrations were

indis uishable from background.
^The ^9Pu concentration inferred from total a data as

a worist case scenario.
The 90Sr concentration inferred from total 8 data as

a worst case scenario.
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Table 4-8. boses to the Maximally Exposed Individual
from Routine Standby Mode Releases.

E*.

01!

21€

Stack
reference

Effective dose
equivalent

(mrem)

Stack
contribution to
MEI dose (%)

Standard for*
required

monitoring (mrem)

291-A-1 1.4 E-02 99.4 1.0 E-01

296-A-1 3.5 E-05 0.25 1.0 E-01

296-A-2 2.3 E-06 0.02 1.0 E-01

296-A-3 0.0 E+00 0.00 1.0 E-01

296-A-5A/5B 1.1 E-05 0.08 1.0 E-01

296-A-6 1.0 E-05 0.07 1.0 E-01

296-A-7 2.2 E-05 0.16 1.0 E-01

296-A-8 9.5 E-06 0.07 1.0 E-01

296-A-10 3.0 E-07 0.00 1.0 E-01

291-A-14 2.6 E-07 0.00 1.0 E-01

Total 1.4 E-02 100.05

SJ *Dose s tandard for required radioactivity effluent.monitoring
(EPA 1989a).

J9

^

:1

E?^
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Table 4-9. Doses to the Maximally Exposed Individual
from an Unmitigated Release.

^

r>.

Effective Unmitigated Unmitigated Dose *
standard

Stack dose release effective for
reference equivalent factor

(dimension-
dose

equivalent required
(mrem) less) (mrem) monitoring

(mrem)

291-A-1 Volatiles 1.4 E-02 1.0 E+00 1.4 E-05
Particulates 1.4 E-0 5 3.0 E+03 4.1 E-04
Total 1.4 E-02 ------- 4.3 E-04 1.0 E-01

296-A-1 3.5 E-02 3.0 E+03 1.06 E-01 1.0 E-01

296-A-2 2.3 E-03 3.0 E+03 6.7 E-03 1.0 E-01

296-A-3 0.0 E+00 3.0 E+03 0.0 E+00 1.0 E-01

296-A-SA/58 1.1 E-05 3.0 E+03 3.2 E-02 1.0 E-01

296-A-6 1.0 E-05 3.0 E+03 3.0 E-02 1.0 E-01

296-A-7 2.2 E-05 3.0 E+03 6.6 E-02 1.0 E-01

296-A-8 9.5 E-06 3.0 E+03 2.8 E-02 1.0 E-01

296-A-10 3.0 E-07 '3.0 E+03 9.1 E-04 1.0 E-01

296-A-14 2.6 E-07 3.0 E+03 7.9 E-04 1.0 E-01

*Dose standard for total radioactivity effluent monitoring (EPA
1989a).

^

45^

Table 4-10. Individual Radionuclide Doses to the Maximally Exposed
Individual from an Unmitiaated Releace.

EDE Contribution Contribution to
PUREX Stack Radionuclide (rem/yr) stack total

%

291-A-1 239Pu 2.56 E-01 60
90Sr 6.15 E-02 14

296-A-1 241 Am 4.56 E-02 43
239Pu 6.00 E-02 57
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Table 4-11. Summary of Plutonium-Uranium Extraction Plant Liquid Effluent
Qualities.' (4 sheets)

Analyte CWLS SCDS IX Rgen2 Routine

Inorganic Compounds - Metals3

Aluminum 499 341

Antimony

Arsenic

Barium 32 30 113 34

Beryllium

Boron 25 24 22

Cadium 11

Calcium 1.9 E+04 1.8 E+04 5.9 E+04 1.9 E+04

Chromium

Copper 11 1,310 40

Iron 53 32 675 443

Lead 30 6

Magnesium 4.5 E+03 4.3 E+03 1.2 E+04 4,350

Manganese 7 58 30

Mercury 1.7 0.1

Nickel 15

Potassium 772 713 3,360 740

Selenium

Silicon 2.6 E+03 2.3 E+03 2,910

Silver 17

Sodium 2.2 E+03 2.1 E+03 4.0 E+05 2,160

St'rontium 100 88 353 95

Thallium

Uranium 0.5 0.6 1.3 0.6

Zinc 8 6 416 25
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Table 4-11. Summary of Plutonium-Uranium Extraction Plant Liquid Effluent
Qualities.' (4 sheets)

Analyte
I

CWLS SCDS IX R
CSL5
egen2 Rutine

Inorganic compounds - Ionic Species3

Ammonium 52 79 63

Chloride 1.2 E+03 1.0 E+03 2.6 E+04 1.8 E+03

Cyanide 12

Fluoride 146 123 154

Fluoride (IC) 3,390

Fluoride (ISE) 213

Nitrate 628 582 7.0 E+04 588

Sulfate 1.1 E+04 9.8 E+03 1.5 E+06 1.3 E+04

Organic Compounds3

Acetone _ 11 10 148

1-Butanol 24

2-Butanone 10

Butylated

Hydroxytoluene 10 10

Chloroform 240

Dibutyl phosphate

Dichloromethane 6 15

Tributylphosphate 12

Other Parameters3

Alkalinity 6.2 E+04 5.8 E+04 6.6 E+04

Conductivity ({cS) 154 146 3,990 158

pH (dimensionless) 7.9 7.7 6.6 7.8

TDS 7.2 E+04 6.6 E+04 6.5 E+04

Temperature (°C) 20 22 29 28

TOC 1.1 E+03 •1.1 E+03 1.08 E+04

Total Carbon 1.6 E+04 1.5 E+04 1.5 E+04

TOX (as Cl) 11 8 266 99

Radionuclides4
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Table 4-11. Summary of Plutonium-Uranium Extraction Plant Liquid Effluent
Qualities.' (4 sheets)

Analyte CWL5 SCDS IX Regenz Routine

Total Alpha 7 4 1

Total Beta 224 11 2
zz6,zz8Ra <4.4 E+00 <1.9 E-01

Gross uranium-natural 4.9 E+02

3H 4.9 E+02

14C 6.3 E+00 4.28 E+00

90Sr 3.9 E-01 3.3 E+00
1291 1.5 E-01

137Cs 1.6 E-01 4.6 E-01

144Ce/Pr 3.4 E+02

147Pm

234U 2.6 E-01 2.6 E-01 1.9 E-01
238PU 5.5 E-01 1.6 E-02
z3aU 1.9 E-01 1.8 E-01 1.6 E-01
23q,240Pu 7.2 E+00 5.3 E-01

239•240U 3.5 E-03

241Am 4.8 E-03 8.7 E-01 2.0 E-01

Stream-Specific
Report (WHC 1990a)
Addendum Number

Addendum 20 Addendum 5 Addendum 2 Addendum 2

Approximate Average
Flow Rate (L/mo)

5.2 E+08 4.3 E+07 7.7 E+07
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Table 4-11. Summary of Plutonium-Uranium Extraction Plant Liquid Effluent
Qualities.' (4 sheets)

Analyte CWLS SCDS IX Regen 2C Routine

Estimated Flow Rate for 1.0 E+07 1.0 E+07 5.0 E+07
PUREX Shutdown

Condition (L/mo)

Estimated Flow Rate for 0 0 5.0 E+07
PUREX Standby (L/mo)

'Analyte concentrations represented by the estimated 90% confidence
limit (the upper limit of the one-tailed 90% confidence interval) as
reported in the appropriate stream-specific report. When a 90% confidence
interyal limit was not estimated, the maximum observed result is listed.

Effluent quality for CSL waste stream during ion exchange
^

`^
(demineralizer) regeneration operations.

3' Effluent concentrations expressed as pg/L unless indicated otherwise.
4Effluent concentrations for radionuclides expressed as picocuries per

liter.
SAbbreviations used:

TDS = total dissolved solids
TOC = total organic carbon
TOX = total organic halides

3^^ MS = microsiemen
IC = fluoride analysis using ion chromatography technique
ISE a fluoride analysis using ion-specific electron technique.

N

rti

^
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Table 4-12a. Plutonium-Uranium Extraction
Chemical Sewer (CSL) to 216-8-3 Pond,

200 Fast Area (H118) in 1990

^

6 .^

.n'

4^.

C?+

Radionuclide Release(Ci)
Average

Concentration
(/cCi /mP)

3H 5.6 E-01 7.6 E-07

90Sr 1.3 E-02 1.7 E-08

'o3Ru 2.2 E-02 3.0 E-08

'obRu 3.8 E-02 5.2 E-08

737Cs 4.8 E-02 6.5 E-08

747Pm ND <9.0 E-07
u9,2c0Pu 8.2 E-03 1.1 E-08

Z"Am 1.6 E-02 2.2 E-08

Gross a 2.3 E-03 3.2 E-09

Gross 8 6.5 E-03 8.8 E-09

Volume 7.4 E+08 L '
NO = None detected.
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Table 4-12b. Plutonium-Uranium Extraction
Chemical Sewer (CSL) to 216-0-3 Pond, 200 East

Area in 1991 (H118).

Radionuclide Release(Ci)
Average

Concentration
(/cCi /mf )

3H 4.1 E-01 5.1 E-07

"Sr 1.5 E-02 2.4 E-08

703Ru ND <3.7 E-08

137CS 5.0 E-02 6.2 E-08

147Pm ND <9.0 E-07
2a9,24oPu 1.9 E-02 2.3 E-08

Z41Am 2.6 E-02 3.2 E-08

Total a 2.0 E-03 2.4 E-09

Total 8 3.9 E-03 4.7 E-09

Volume 8.2 E-08 2

ND - flone detected.
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Table 4-13a. Plutonium-Uranium Extraction
Cooling Water (CWL) to 216-B-3 Pond,

20O Fact Crcn in toon iuiinx

Radionuclide Releasee
Avera e

Concentration
(µCi/mB)

3H 3.5 E+00 9.7 E-07
9oSr

1.0 E-01 2.7 E-08
103 Ru 1.1 E-01 2.9 E-08
1obRu

2.0 E+00 5.5 E-07
137Cs 2.4 E-01 6.7 E-08

147Pm ND <9.0 E-07
239,240Pu

4.3 E-02 1.2 E-08
z4iAm 8.7 E-02 2.4 E-08

Gross a 9.0 E-03 2.5 E-09
Gross B 7.9 E-02 2.2 E-08
Volume 3.6 E+09 L

nu = nune ueLectea.
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Table 4-13b. Plutonium-Uranium Extraction
Cooling Water (CWL) to 216-B-3 Pond,

200 East Area in 1991 H119 .

ReleaseRadionuclide Average
Concentration

({cCi /m2 )

3H 2.1 E-01 6.8 E-06
"Sr 7.9 E-02 2.6 E-08

103Ru ND <3.5 E-08
t06Ru ND <6.6 E-07
137Cs 2.5 E-01 8.3 E-08
'47Pm

ND <9.0 E-07
NO 2T9,240PU ND <2.8 E-08
iVI? 2'Am ND <3.3 E-08

Total a 1.2 E-02 3.9 E-09
Total B 2.0 E-01 6.6 E-08

P')
Volume 3.6 E+09 P
ND,= None detected.

.n . .

i^.

rd

I

L3^
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Table 4-14. List of Plutonium-Uranium Extraction
Plant Chemicals.

S"?

^d

..q

R
^.^

t7^

Aluminum nitrate

Antifoam (DOW 110) Cadmium nitrate

Ferric nitrate Ferrous sulfamate

Hydrazine Hydrogen peroxide

Hydroxylamine nitrate Ion exchange resins

Nitric acid Normal paraffin hydrocarbon

Oxalic acid Potassium fluoride

Potassium hydroxide Potassium permanganate

Silver nitrate Sodium carbonate

Sodium nitrate Sodium nitrite

Sodium thiosulfate Sugar (sucrose)

Sulfamic acid Sulfuric acid

Tartaric acid Tributyl phosphate

Cleaning surfactants
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Table 4-15a. Plutonium-Uranium Extraction
(PUREX) Steam Condensate to 216-A-30 Crib at 67% and

216-A-37-2 Crib at 33% (H124) in 1990.

Radionuclide ReleaseCi
Average

Concentration
(µCi/me)

H 8.6 E-01 2.6 E-06

90Sr 6.5 E-03 1.9 E-08

103Ru 9.8 E-03 2.9 E-08
iobRu 1.9 E-01 5.8 E-07

11 Sn 1.3 E-02 4.0 E-08

13 Cs 2.1 E-02 6.4 E-08

147Pm ND <9.0 E-07

Gross U 5.8 E-04 1.7 E-09

23aPu 7.5 E-03 2.3 E-08
239,240Pu 6.4 E-03 1.9 E-08

241 Am 6.6 E-03 2.0 E-08

Gross e 4.4 E-03 1.3 E-08

. Gross.8 8.5 E-02 2.6 E-07

Volume 2.7 E+08 L

ND = None detected.
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Table 4-15b. Plutonium-Uranium Extraction
(PUREX) Steam Condensate to 216-A-30 Crib at 67% and

216-A-37-2 Crib at 33% fH1241 in 1991_

Radionuclide ReleaseCi
Average

Concentration
(µCi/mE)

H 8.1 E-01 3.0 E-06

90Sr ND <1.6 E-08
io3Ru ND <3.5 E-08
106Ru ND <6.3 E-07

73Sn ND <4.8 E-08

137Cs ND <5.6 E-08

147Pm ND <9.0 E-07

U, total 2.8 E-04 1.0 E-09
zss,2coPu ND <2.2 E-08

241 Am 9.9 E-03 3.7 E-08

Total a 1.2 E-03 4.6 E-09

Total B 2.7 E-03 1.0 E-07

Volume 2.7 E+08 2

NU = None detected.
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Table 4-16. Summary of Effluent Releases From
the Plutonium-Uranium Extraction (PUREX)

Steam Condensate and the 216-A-42 Retention
Basin Releases to 216-A-30 and
216-A-37-2 Cribs in 1990.

0

T

4N

C"

r^

^.^

^

SCD and A-42 Retention summary.

Radionuclide ReleaseCi
Average

Concentration
(µCi/mB)

3H 8.7 E-01 2.6 E-06

9 Sr 1.2 E-01 1.9 E-08

10 Ru 6.1 E-02 1.8 E-07

106Ru 1.9 E-01 5.8 E-07

113Sn 1.3 E-02 4.0 E-08

137Cs 5.4 E-02 1.6 E-07

14 Pm 3.7 E-01 1.1 E-06

Gross U 5.8 E-04 1.7 E-09

23BPu 9.5 E-03 2.8 E-08
es9,2aoPu 3.2 E-02 9.6 E-08

24 Am 7.0 E-03 2.1 E-08

Gross o 3.0 E-02 8.9 E-08

Gross f3 6.5 E-01 1.9 E-06

Volume 3.4 E+08 L
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Table 4-17. Plutonium-Uranium Extraction
Cooling Water (CWL) and 216-A-42 Retention
Basin Discharoe to 216-B-3 Pond in 1990_

Radionuclide Release( Ci)
Average

Concentration
(/cci /mE )

H 3.5 E+00 9.7 E-07

90Sr 1.0 E-01 2.7 E-08
io3Ru 1.1 E-01 2.9 E-08
1o6Ru 2.0 E+00 5.5 E-07

737Cs 2.4 E-01 6.7 E-08

747Pm 3.3 E+00 9.0 E-07
23ePu 4.6 E-05 1.3 E-11

239,240Pu 4.4 E-02 1.2 E-08
24'Am 8.7 E-02 2.4 E-08

Gross a 9.1 E-03 2.5 E-09

Gross B 8.2 E-02 2.3 E-08

Volume 3.6 E+09 L
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Table 4-18. Nonradioactive Constituents in Radioactive Liquid
Effluents in the 200 Areas in 1991.

Nitratea Nitrate TOC TOC
Stream Effluent Source Annual Annual Monthly Annual
Code Average Mass Maximum Mass

( mg/P) (kg) (mg/E) (kg)
CSL PUREX chemical 2 1,178 30 5,711

sewer

A-42b PUREX diversion 2 7 55 22
basin

aValues for nitrate are reported as NO .
bA-42 had no discharges after January 1991.

C^',

N

Sr?

1^..

!°.9

.

i
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5.0 EFFLUENT POINT OF DISCHARGE DESCRIPTION

This chapter describes the point of discharge for both the air and liquid
effluents.

5.1 AIR EFFLUENTS

The 10 major air effluent streams dimensions and heights have been
summarized previously in Table 4-2. The location of each stack is shown in
Figure 4-1. Additional information on each discharge is given in
Section 4.1.1 Descriptions.

5.2 WATER EFFLUENTS

The only remaining water effluent from the PUREX Plant, the CSL,
discharges into B Pond. Under the Tri-Party Agreement, this discharge is

ar limited to no more than 38 L/s (600 gal/min) average on a monthly basis.

^3 B Pond'comprises four interconnected unlined earthen ponds, designated as
216-B-3, 216-B-3A, 216-B-3B, and 216-B-3C. These ponds were placed into

® service in 1945, 1983, 1984, and 1985, respectively. Figure 5-1 shows the
r„ location of B Pond in relation to.adjacent facilities and groundwater

monitoring wells.
.n

Currently 216-9-3 covers a surface area of approximately 16 ha
(39 acres). Historical records indicate the surface area has varied from 8 to
19 ha (19 to 46 acres) (RL 1990). The maximum depth of the pond is 5.5 m
(18 ft). The surface areas of 216-B-3A, 216-B-3B, and 216-B-3C are 4, 4, and
17 ha (10, 10, and 41 acres) respectively. These expansion lobes have a
maximum capacity depth of about 1.2 m (4 feet). The -3A and -38 lobes each
have a single trench in the bottom, and the -3C lobe has a series of nine
trenches. These trenches are approximately 1.2 m (4 ft) in depth and provide
additional infiltration capacity. The measured infiltration rate of 216-B-3
is approximately 4 cm/day (1 gal/day/ftz).
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6.0 EFFLUENT MONITORING/SAMPLING
SYSTEM DESIGN CRITERIA

The design criteria of a system or equipment state the functional
requirements that must be met.

Airborne and liquid radionuclide concentration monitoring requirements at
• PUREX are met by sampling and analysis. Airborne chemical monitoring

requirements are met by real-time monitors.

6.1 AIRBORNE EFFLUENT SAMPLING AND
MONITORING SYSTEM DESIGN CRITERIA

Gaseous sampling is required on all gaseous release points with the
potential to emit artificial radionuclides. Gaseous monitoring is required on

L0 all gaseous release points with the potential to emit ammonia or nitrogen
oxides (NOX). Because the PUREX plant does not produce ammonia or NO when it

"+S is not processing, there is currently no requirement for ammonia or IfoX
monitoring.

2^9
Sampling systems for gaseous release points which have a potential to

contribute an EDE to the MEI of greater than lµSv (0.1 mrem) per year are
required to meet ANSI N13.1-1969.

Real-time flow monitoring is required on all sampled/monitored release
points where the flow is expected to vary. Quarterly pitot traverses provide
flow monitoring for those'release points which are not expected to have a
significantly varying flow. Real time flow monitoring is required to provide

4*1 measurements within 10% of the actual flow.

6.2 LIQUID EFFLUENT SAMPLING AND MONITORING
SYSTEM DESIGN CRITERIA

0% Liquid radionuclide sampling is required for all released liquid
effluents which have the potential to exceed a sum of the fractions of the DCG
of 0.04. Sampling is also, required for liquid effluents discharged to surface

^ waters with settleable solids exceeding 5 pCi/g alpha or 50 pCi/g beta/gamma
emitting radionuclides. The samples are required to be representative:
either grab samples of well-mixed batch releases or proportional samples of
continuous releases.

Volume measurements are required for liquid effluents which require
radionuclide sampling. For continuous releases, the flow measurements are
required to be within 10% of the actual flow rate.

Continuous monitoring for pH is required for all released liquid
effluents with a potential to have a pH outside the range of 2 to 12.5.
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7.0 CHARACTERIZATION OF CURRENT EFFLUENT
MONITORING SYSTEM

Monitoring and Sampling systems must be capable of verifying compliance
with the discharge criteria for the specific effluent stream. Air M/S
requirements are well defined in NESHAPs (EPA 1989a). Currently, liquid
effluent M/S are used to verify compliance with discharge criteria for
effluents discharged to 216-B-3 Pond (B Pond). After 1996 liquid effluents
must meet the more restrictive SALDS criteria. Monitoring and Sampling of the
air and liquid effluents will be conducted in accordance with WHC-CM-7-5 (WHC
1991a).

7.1 AIR EFFLUENT MONITORING SYSTEM DESCRIPTION
AND SPECIFICATIONS

7.1.1 Monitoring/Sampling Requirements and Criteria

As a result of the dose analysis presented in Section 4.1.4, specific air
M/S requirements have been identified for each of the 11 PUREX stacks.

^
Monitoring requirements fall into two types, "continuous radiation monitoring"
[as defined by EPA (EPA 1989a); this is fully met by continuous sampling and
periodic analysis] and.selective radionuclide monitoring. Continuous air
monitoring requires filter analyses for total alpha and/or total beta
radioactivity. Selective radionucli de monitoring analyzes the filters for,
specific radionuclide air concentrations.

i`.
Continuous monitoring does not imply a real-time monitoring system, but

rather a system that samples continuously so that variations in effluent
concentrations are accurately represented by analysis. A continuous air
sampler that draws air through and deposits particulates on a filter is an
example. Both alpha and beta emitters are present in all PUREX stack
effluents.

(S^
Stacks and their monitoring requirements are discussed in the following

bullets (Table 7-1 summarizes the results of the dose analysis):

• Two stacks, 291-A-1 and 296-A-1, will require radiation monitoring
(EPA definition)

• Both stacks will require continuous total alpha/beta monitoring
(EPA 1989a)

• The main stack 291-A-1 will require radionuclide selective
4dSr and 2analysis for ° Pu

• The 296-A-1 stack will require selective analysis for 239Pu and 241Am
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The other nine stacks in Table 7-1 require only periodic monitoring
to verify compliance during standby operations at PUREX

• No stack at PUREX requires monitoring for non-radiological hazardous
or EPA criteria pollutants during standby mode

7.1.2 Existing Air Effluent Monitoring/Sampling System

The descriptions of the air effluent M/S program and associated equipment
used at the PUREX Plant are compiled from information included in existing
effluent monitoring documents (WHC 1988a) and engineering drawings (WHC 1988b,
1988c, 1990c, 1990d, 1990a).

7.1.2.1 291-A-1 Stack Monitoring/Sampling Description. Multipoint sample
probes are located at three elevations on the main stack; 18 m, 22.5 m, and
27 m (60, 74, and 88 ft). There are two sample probes at each location. Two

p of the six probes, one each at 18 and 22.5 m (60 and 74 ft), are used for
record effluent sampling purposes. The remaining probes lead to monitors or

17 samplers used for process control or to samplers which are not required during
plant standby conditions. Each of the record samplers consists of a filter
through which a near isokinetic (±10%) sample is pulled. Automatic flow
controllers maintain the near isokinetic sampling conditions.

The particulate filters from the record sampling unit are removed weekly
and transferred to the 222-S Laboratory for radiochemical anaiyses. One
sample is d'esignated'as the primary record while the other is used as a
backup. These analyses include total alpha, total beta and the specific
radionuclide analyses.

:4s 7.1.2.2 296-A-1 Stack Monitoring/Sampling Description. Samples are removed
from the gas stream by stack sampling probe SSP-V28A-1 and routed to a record

-- sampler. As with stack 291-A-1, particles are collected on a filter within
the sampler. Flow through the system is manually adjusted when needed to
maintain a near-isokinetic sampling condition.

A` 7.1.2.3 Monitoring/Sampling Specifications and Deficiencies. Both the
291-A-1 and 296-A-1stacks are currently continuously sampled for particulate
radioactivity and monitored for flow rate.

A sampling probe provides the capability of analysis of all required
radionuclides. Table 7-2 summarizes the current required monitoring and
sampling.

The current design, location, and number of sample probes on the main
stack are in compliance with ANSI N13.1 (ANSI 1969). However, the sampling
system does not meet the EPA flow measurement requirements for continuous
sampling. The current stack sampling system uses the best available
technology and provides adequate assessment of stack emissions based on
historical sample analysis data. The sampling system is well documented.

Additional QA documentation is not available to address all the
requirements of 40 CFR 61 (EPA 1989a). However, many of the QA elements are
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addressed in the Quality Assurance Project P1an for Radioactive Airborne
Emissions Data Compliance and Reporting, submitted to the EPA (WHC 1992).

7.1.3 Remaining Stacks

Based upon EPA criteria ( EPA 1989a), continuous monitoring for the
remaining PUREX stacks is not required. However, periodic effluent sampling
should be maintained to verify the low radionuclide air releases.

7.1.4 Air Effluent Sampling Program

The gaseous effluent in the main stack (291-A-1) and stack 296-A-1 shall
be continuously sampled and periodically analyzed for total alpha and beta
radiation and specific radionuclides as the means to provide the reqy^ red
sensitivity. Air samples from 291-A-1 will be analyzed for 90Sr and 9Pu.
Air samples from 296-A-1 shall be sampled for 239Pu and 24'Am. The M/S program
for air effluents is included in Table 7-3. Air sampling shall comply with
the criteria provided in applicable Westinghouse Hanford manuals and
roced

by theuEPA (EPAa1989a)W
measurements shall comply with the criteria provided

-- Stack 291-A-1. Air sampling equipment is located at the 22.5 m and 18 m
(74 ft and 60 ft) levels of the main stack. Samples are removed from the.
airstream'by stack sampling probes SSP-V19-1 and SSP-V18-2 and routed to
record samplers. Particles are collected'on filters within the samplers.
Flow through the systems is monitored and controlled by flow controllers to

g^ ensure near isokinetic sampling.

^ The particulate filters from the record sampling unit will be removed
weekly and transferred to a laboratory for radiochemical analyses. These

o analyses will include 90Sr and 239Pu determinations. One of the two samples
will be designated as the primary sample. While the other sample will
normally be handled the same as the record sample, it may be designated for
special analysis.

Stack 296-A-1. Samples are removed from the airstream.by stack sampling probe
SSP-V28A-1 and routed to a record sampler. Particles are collected on a
filter within the sampler. This system is capable of near isokinetic
sampling, but requires manual adjustment when stack flow conditions change.
The stack flow conditions are usually constant.

The particulate filter from the record sampling unit will be removed
weekly and transferred to a laboratory for radiochemical analysis. The
analyses will include 239Pu and 24'Am determinations.

7.2 LIQUID EFFLUENT MONITORING SYSTEM
DESCRIPTION AND SPECIFICATIONS

The descriptions of the liquid effluent M/S program and associated
equipment used at the PUREX Plant are compiled from information included in
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existing monitoring documents (WHC 1989a, 1990g) and engineering drawings
(WHC 1990e, 1990b, 1990f).

7.2.1 Monitoring/Sampling Requirements

Currently, the contaminant concentrations in the CSL must meet regulatory
requirements. After 1996, more restrictive SALDS criteria must be met.
Table 7-4 compares the SALDS acceptance criteria with the value, that was
reported in the stream-specific report ( WHC 1990a) as the 90% confidence limit
for the CSL.

7.2.1.1 Routine Conditions. The following are observed after review of the
discharge criteria and available stream-specific data.

• Some effluent concentrations exceed the SALDS acceptance criteria.

C'.) • The selection of analytes for characterization is not uniform.

`^ • The selection of analytes is not consistent with the discharge
criteria parameters.

roa

^^V • The waste stream characterizations must be refined before discharge :
-- to the SALDS commences.

These deficiencies in the database are largely a function of project
scope. The stream-specific reports were prepared to evaluate whether the
waste streamswere designated dangerous wastes pursuant to the WAC 173-303
(WAC 1987a). Process knowledge and historic sampling data were used to select
the analytical tests. It was not the intention of the stream-specific pro,iect„
to determine whether the waste stream quality meet possible future discharge
criteria.

^ 7.2.1.2 Monitoring/Diversion Interface. At the present time, the only
mitigating control on effluent discharge from the PUREX Plant is in-line
monitoring with the capability for automatic diversion to the concrete lined

rn retention basin. However, the existing monitoring system does not appear to
be adequate for detecting releases that exceed the discharge criteria.

Because of the difference between detection and release limits, it is
possible to exceed the annual release limits without detection,. The detection
limits of the continuous effluent monitors that are used to activate the
diversion controls are 3 to 5 orders of magnitude greater than the most
restrictive limits established in Section 4.2.4. Weekly process control
samples will identify releases greater than annual limits. Past upset
conditions have typically produced releases an order of magnitude greater than
alarm limits.

In addition, the CSL is not monitored continuously for pure beta
emitters, such as strontium, which have extremely low release limits and are
difficult to quantify in aqueous solutions. Transit time from the point of
monitoring to the diversion valve exceeds the response time of the monitors,
so all upset flow is diverted.
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7.2.1.3 Monitoring/Sampling Criteria. During routine operations of the PUREX
plant, the contaminant concentrations in the CSL were below the most
restrictive of applicable federal and state standards for water quality. The
contaminant concentrations are also expected to meet the intent of the state's
groundwater protection standards while the plant is in a standby operational
mode. The M/S activities will be performed to show continuing compliance with
applicable WAC/EPA regulations.and appropriate discharge criteria.

The existing monitoring instrumentation lacks the sensitivity to detect
radionuclides in liquid effluent at the concentrations adopted as SALDS
acceptance criteria. Furthermore, instrumentation that can attain these
sensitivities is not commercially available, nor is it likely that this type
of instrumentation will be developed in the near future. As a result,
instrument monitoring will be useful only for detecting and quantifying upset
releases. Data for establishing environmental baseline conditions and
determining compliance status will be collected by sampling and analyses.

_ The sampling strategy must include provisions for correcting the
deficiencies noted in this chapter. Uniformity and consistency must be

(y0 incorporated in the sampling and analysis plan to ensure that the database
contains the information necessary for making an informed judgement as to the

*Zt acceptability of effluent for disposal at the SALDS. The sampling criteria
are summarized below and are presented in more detail in Sections 10.2
and 10.3.

P^

n 7.2.2 CSL Effluent Monitoring/Sampling System

7.2.2.1 CSL Monitoring/Sampling Description. The CSL monitoring equipment is
located in the 295-AC Building and includes continuous pH, gamma radiation,

r,a and flow monitoring. Excursions above or below pH limits, beta/gamma
radiation alarm limits, and flow rates below set limits results in alarms in
the central control room. Radiation and alarm point triggers automatic
diversion of the CSL to 216-A-42 Retention Basin and collection of

^^+ verification samples. Samples are collected from the sample tank weekly for
analysis. On a monthly basis, the weekly samples are combined in a flow
proportional composite for environmental release records.

7.2.2.2 CSL Monitoring/Sampling Specifications. Table 7-7 describes the
normal operating parameters for the CSL stream.

7.2.2.3 CSL Monitorinoq/Sampling Deficiencies. The minimum detection limit
for 247Am, Z39PU, and 24 Pu, which should be equal to 4% of the DCG for
discharge to SALDS, wi.ll not be met. The current detection limits at the
222-S Laboratory are 5.0 x 1079 µCi/mL for Plutonium and 1.2 x 10'8 µCi/mL for
americium (WHC 1990g). Revised detection limits, based upon 4% of the DCG, of
1.2 x 10-9 µCi/mL for both are required. The monitoring systems for both
radioactive and nonradioactive liquid discharges have no source of backup
power in the event of a power failure, but they should (WHC 1990g).
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7.2.3 Liquid Effluents Monitoring Program

The currently available alpha and beta/gamma monitoring equipment is
inadequate for determining compliance with discharge criteria. As a result,
real-time liquid effluent monitoring will not be required for the PUREX Plant.
Until more sensitive equipment is developed and procured, compliance with
discharge criteria shall be determined by sampling methodology as provided by
the DOE.

7.2.4 Liquid Effluent Sampling Program

The sampling program for liquid effluent shall include composite and grab
sampling methods. Samples shall be analyzed for major cations, major anions,
pH, metals, volatile organic chemicals, and extractable organic chemicals.
The sampling and analytical plan is summarized in Table 7-6.

7.2.4.1 CSL Effluent Stream. The CSL composite sampling equipment is located
Cm in the 295-AC Building. During stream operation, a 7-day composite sample

shall be collected weekly and recomposited monthly for radiochemical and
C.^? metals analyses in accordance with WHC-CM-7-5 (WHC 1991a). In addit ion, the

pH of the CWL stream shall be determined from each weekly composite sample.

Grab samples-shall be collected quarterly. The grab sample sha ll be^
analyzed for pH, major cations, major anions, metals, radi onuclide, and
organic chemical concentrations.

During the first and third quarter, a complete gas chromatography/mass
spectrometry (GC/MS) analysis of the effluent shall be performed, using
analytical techniques that are comparable to EPA-SW 846 Method 8270 (EPA 1986)
for detection capability. During the second and fourth quarters, organic
analyses shall only include GC methods, comparable to EPA-SW 846 Methods 8010

_ and 8020 (EPA 1986), for determination of volatile organic chemicals. If four
consecutive quarterly analyses show that organic chemicals are below detection
limits, the sampling and analytical requirements for organic chemicals may be
reevaluated for reduction in scope.

a^+
7.2.4.2 Diverted Effluent. Upon receipt of a HIGH RADIATION alarm form the
CSL gamma monitor, an additional sample shall be collected using the equipment
provided for verification sampling of the CSL.

Samples collected during and immediately after the HIGH RADIATION alarm
event shall be analyzed for radionuclides. After a diversion, the 216-A-42
Basin will be recirculated and sampled per procedure. Assuming the initial
sample results meet acceptable criteria, the basin will be pumped to the
216-8-3 Pond. Before pumping the basin, additional samples will be taken for
environmental release recordkeeping.
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Table 7-1. Radioactive Sampling Requirements
for the Plutonium-Uranium Extraction

Plant During Standby.*

9`?

In

N*

^

,n

^^..

rs.

Sampling/analysis requirements*
Stack Total

alpha/beta
Individual

radionuclide(s)

291-A-1 Yes 90Sr
239Pu

296-A-1 Yes ^9Pu
Am

296-A-2 No None

296-A-3 No None

296-A-5A/5B No None

296-A-6 No None

296-A-7 No None

296-A-8 No None

296-A-10 No None

296-A-14 No None

*Based on CFR (EPA 1989a).

Table 7-2. Current Monitoring and Sampling.*

Constituent Time period

Sampling
analytical

limit
(pCi/mL)

Required
detection

limit
(pCi/mL)

Total Alpha Annual Avg. 5.0 E-15 6.1 E-15

Total Beta Annual Avg. 4.0 E-14 2.4 E-12

90Sr Annual Avg. 2.0 E-14 2.4 E-12
239Pu Annual Avg. 1.0 E-14 6.2 E-15
zc'Am Annual Avg. 6.0 E-15 6.1 E-15

*Calculated from NESHAP Standards (EPA 1989a)
for required monitoring.
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Table 7-3. Monitoring/Sampling and Analysis Program for Air Effluents.

Monitor/sample
location Analytes Sample

frequency
Type of
event Equipment type

Stack 291-A-1

RM-V19-3' (60-ft) Alpha, beta Continuous M CPRM2

SPL-V18-1 (74-ft) 9OSr, 239Pu Weekly S Record Sampler

SPL-V19-1 (60-ft) 90Sr, '39Pu Weekly S Record Sampler

Stack 296-A-1

RM-V29A-1 Alpha Continuous M Eberline Alpha
CAM

SPL-V28A-1 239Pu, 24Am Weekly S Record Sampler

'Moving Filters Radiological Aerosol Monitor; will be deactivated
durinaq PUREX standby and replaced with annual average method.

Continuous Particulate Release Monitor.
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Table 7-4.• Comparison of the Plutonium-Uranium Extraction Plant
Liquid Effluent Qualities' and State Approved Land Disposal

Structure Acceptance Criteria. ( 4 sheets)

Analyte Acceptance
criterion

CSL
Routine

Inorganic Compounds - Metals3

Aluminum 50 341

Antimony 5

Arsenic 50

Barium 1,000 34

Beryllium 1

Boron NC 22

Cadium 5

Calcium NC 1.9 E+04

Chromium 50

Copper 1,000 40

Iron .300 443

Lead ' 5 6

Magnesium NC 4,350

Manganese 50 30

Mercury 2 0.1

Nickel 100

Potassium NC 740

Selenium 10

Silicon NC 2,910

Silver 50

Sodium NC 2,160

Strontium NC 95

Thallium 1

Uranium NC 0.6

Zinc 5,000 25
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Table 7-4. Comparison of the Plutonium-Uranium Extraction Plant
Liquid Effluent Qualitiesi and State Approved Land Disposal

Structure Acceptance Criteria. (4 sheets)

Analyte
I

Acceptance
criterion

CSL
Routine

Inorganic compounds - Ionic Species3

Ammonium NC 63

Chloride 2.5 E+05 1.8 E+03

Cyanide 200

Fluoride 2,000 154

Fluoride (IC)° NC

Fluoride (ISE)° NC

Nitrate 10,000 588

Nitrate 1,000

Sulfate 2.5 E+05 1.3 E+04

Organic Compounds3

Acetone NC

1-Butanol NC

2-Butanone NC

Butylated

Hydroxytoluene NC 10

Chloroform 6

Dibutyl phosphate NC

Dichloromethane 5

Tributylphosphate NC

Other Parameters3

Alkalinity NC 6.6 E+04

Conductivity (µS) NC 158

pH (dimensionless) 6.5-8.5 7.8

TDS4 5.0 E+05 6.5 E+04

Temperature (°C) NC 28

TOC4 NC
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Table 7-4. Comparison of the Plutonium-Uranium Extraction Plant
Liquid Effluent Qualities' and State Approved Land Disposal

Structure Acceptance Criteria. (4 sheets)

Analyte Acceptance

F criterion
CSL

Routine

Other Parameters3 ( continued)

Total Carbon NC 1.5 E+04

TOX4 ( as Cl) NC 99

Radionuclidesd

Total Alpha 15 1

Total Beta 20 2
2262228Ra 5.0 E+00 <1.9 E-01

Gross uranium-
natural

2.4 E+01 4.9 E+02

3H 2.0 E+01 4.9 E+02

14C 4.28 E+00

90Sr 8.0 E+00
1291 . 2.0 E+01

137Cs 1.2 E+02 4.6 E-01

14Ce/Pr 2.8 E+02

147Pm 8.0 E+04

234U 2.0 E+01 1.9 E-01

^8Pu 1.6 E+00 1.6 E-02
238U 2.4 E+01 1.6 E-01
239,24opu 1.2 E+00 5.3 E-01
239,240u 1.2 E+03

24'Am 1.2 E+00 2.0 E-01

Stream-Specific
Report ( WHC 1990a)
Addendum Number

Addendum 2

Approximate Average Flow Rate
(L/mo)

7.7 E+07

Estimated Flow Rate for PUREX
Shutdown Condition (L/mo)

5.0 E+07

:1
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Table 7-4. Comparison of the Plutonium-Uranium Extraction Plant
Liquid Effluent Qualities' and State Approved Land Disposal

Structure Acceptance Criteria. (4 sheets)

Analyte Acceptance
criterion

CSL
Routine

Estimated Flow Rate for PUREX 5.0 E+07
Standby Condition (L/mo)

Discharge Point 216-B-3
Pond

'Analyte concentrations represented by the 90% confidence
interval limit (the upper limit of the one-tailed 90% confidence
interval for all data sets) as reported in the appropriate stream
specific report. When a 90% confidence interval limit was not
estim ted, the maximum observed result is listed.

on ^Effluent concentrations expressed as micrograms per liter
unles indicated otherwise.

'In Effluent concentrations for radionuclides expressed as
picoc4ries per liter.

Abbreviations used:
TDS = total dissolved solids
TOC = total organic carbon

iv± TOX = total organic halides
MS = mic.rosiemen
IC = fluoride analysis using ion chromatography technique
ISE = fluoride analysis using ion-specific electron technique.

rr.
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Table 7-5. Chemical Sewer Normal Operating Parameters.

0%

t^

.,^.

Sa.

t+.^

^

r tP Measurement Parameter range Monitora ame er unit Low value High value identification

Gamma cpm 0 6,500 RR-W20-2-1

pH Unitless 5.0 11.0 NE-W20-19-1

Total Alpha µCi/mL 0 2.0 E-05 Laboratory
Analyses

Total Beta µCi/mL 0 1.2 E-06 Laboratory
Analyses

3H pCi/mL 0 1.2 E-02 Laboratory
Analyses

90Sr µCi/mL 0 1.2 E-02 Laboratory
Analyses

137Cs µCi/mL 0 8.0 E-05 Laboratory
Analyses

Flow gal/min 1 1,400 FR-W20-1-1
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Table 7-6. Sampling Analysis Program for Chemical Sewer Stream.

v

a

Sample
location

Waste
stream Analytes Sample frequency Sample

type Analytical technique

295-AC CSL pH, Metals, Radionuclides Monthly C Liquid Scintillation, ICP

Manhole 4 CSL pH, Metals, Radionuclides, First and Third G Liquid Scintillation, IC,
VOC, EOC, Major Ions Quarters GC/MS, ICP, Wet Chemistry

Second and Forth G Liquid Scintillation, GC,
Quarters ICP, Wet Chemistry

295-AC Diverted Radionuclides Hourly during alarm G,C Liquid Scintillation
Effluent and daily composite

for 7 d after
diversion ceases

C = composite
EOC = base-neutral-acid extractable organic compounds

G = grab
IC = ion chromatography
GC = gas chromatography
ICP = inductively-coupled plasma atomic emission spectroscopy
MS = mass spectroscopy

VOC = volatile organic compounds.

E
^

^
m
v
0
.A
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8.0 HISTORICAL MONITORING/SAMPLING DATA
FOR EFFLUENT STREAMS

8.1 AIR EFFLUENTS

8.1.1 Normal Conditions

Historical air effluent M/S data have been assembled in annual reports.
These reports typically record the routine releases, unusual occurrences
(i.e., upset conditions), sample points, analytical data sheets, instrument
calibration records, and other information. The last seven annual reports are
listed below, but only the 1990 annual report data were collected during
standby conditions. PUREX is now in standby condition and will remain so
until a projected 1997 restart or the initiation of terminal cleanout
operations.

Annual Reports

^ 1985 Rockwell Hanford Operations Annual and Environmental Surveillance Report
for 1985, RHO-HS-SR-85-13P, Rockwell Hanford Operations, Richland,
Washington.

1986 Rockwell Hanford Operations Annual and Environmental Surveil7ance Report
for 1986, RHO-HS-SR-86-13P, Rockwell Hanford Operations, Richland,
Washington.

r•..
1987 Westinghouse Hanford Company Environmental Survei77ance Report for 1987,

WHC-EP-0145, Westinghouse Hanford, Richland, Washington.

1987 Westinghouse Hanford Company Effluent Discharge and Solid Waste
Management Report for Calendar Year 1987: 200/600 Areas, WHC-EP-0141,
Westinghouse Hanford. Richland, Washington.

rn
1988 Westinghouse Hanford Company Effluent Discharge and Solid Waste

Management Report for Calendar Year 1988: 200/600 Areas, WHC-EP-0141-1,
Westinghouse Hanford, Richland, Washington.

1989 Westinghouse Hanford Company Effluent Discharge and Solid Waste
Management Report for Calendar Year 1989: 200/600 Areas, WHC-EP-0141-2,
Westinghouse Hanford, Richland, Washington.

1992, Environmental Releases for Ca7ender Year 1990, WHC-EP-0527, Westinghouse
Hanford, Richland, Washington.

Pertinent information on the historical gaseous effluent monitoring may
also be found in the following document.

1990 Effluent Monitoring Plan PUREX Gaseous Effluents, SD-CP-EMP-004,
Westinghouse Hanford, Richland, Washington.
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8.1.2 Upset Conditions

Section 4.1.3 describes upset operating conditions of each stack.

8.2 LIQUID EFFLUENTS

8.2.1 Normal Conditions

Historical liquid MIS data have been assembled in various reports. The
four Effluent Releases and Solid Waste Management Reports for 1987, 1988,
1989, and 1990 in Section 8.1.1 list much of this information. Routine
operations and releases, upsets, sample points, analytical data sheets, and
other information are typically recorded. The following reports contain
additional historical data and standby condition data.

CV • 1990, PUREX Liquid Effluent Monitoring Plan, WHC-SO-CP-EMP-006,
Westinghouse Hanford Company, Richland, Washington.

^
• 1990, Stream Specific Reports, WHC-EP-0342, Addenda 1-33,

N Westinghouse Hanford Company, Richland, Washington.

• 1990, Addendum 2, PUREX Plant Chemical Sewer Stream-Specific Report,
WHC-EP-0342, Westinghouse Hanford Company, Richland, Washington.

S"•" .
• 1990, Addendum 5, PUREX Plant Steam Condensate Stream-Specific

Report, WHC-EP-0342, Westinghouse Hanford Company, Richland,
Washington.

^. • 1990, Addendum 12, PUREX Plant Process Condensate Stream-Specific
Report, WHC-EP-0342, Westinghouse Hanford Company, Richland,

- Washington.

;#7 • 1990, Addendum 14, PUREX Plant Ammonia Scrubber Condensate
Stream-Specific Report, WHC-EP-0342, Westinghouse Hanford Company,
Richland, Washington.

• 1990, Addendum 20, PUREX Plant Cooling Water Stream-Specific Report,
WHC-EP-0342, Westinghouse Hanford Company, Richland, Washington.

8.2.2 Upset Conditions

Section 4.2.3 describes upset operating conditions of each liquid
discharge.
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9.0 SAMPLE ANALYSIS

9.1 ANALYTICAL LABORATORY AND PROCEDURES

Requirements for the development, issuance, and control of instructions
and procedures within the Analytical Labs are covered by WHC-CM-5-4,
Analytical Chemistry Services Laboratories Operating Instructions (WHC 1988d).

° This procedure is an admi,nistrative procedure which provides guidance on how
to write, review, and control analytical procedures and other supporting
procedures used within the analytical laboratories.

The analytical laboratories presently have over 1,000 procedures that
define operations. These procedures, individually numbered and controlled,
are divided into six categories.

1. LA Series--Analytical Procedures. These procedures cover a specific
analysis or analysis type for each sample.

2. LO Series--Operating Procedures. These procedures provide guidance
for all lab operations supporting analytical techniques. This would

=^9 include such operations as packaging, shipping, etc.

3. LE Series--Essential Materials Procedures. These procedures cover
the analysis of supplies, chemicals, metals, etc. using industry
standai-d analyses such as ASTM procedures.

.P`.
4. LR Series--Reagent Procedures. These procedures provide guidance

for the preparation, dilution and storage of standards and reagents
used in specific analytical procedures (LA Series).

5. LC Series--Computer Operation Procedures. These procedures cover
-- the use of database systems and computer operations associated with

specific analysis techniques.

6. LQ Series. These procedures cover the techniques used for QC
guidance, calibration, and verification of analysis techniques and
analytical systems.

Each Analytical procedure (LA Series) covers a specific analysis for a
variety of sample types. The procedures are individually numbered, issued and
controlled by the Procedure Control Group. Each procedure is a "controlled"
document and contains the following:

• Title
• Author
• Issued By
• Laboratory Manager
• Release Date
• Review Date
• Document Number
• Revision/Modification
• Page Number.
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Each procedure contains the following generic sections as applicable to
the specific analysis technique:

• Summary
• Limitations
• Application
• Safety
• Reagents
• Equipment
• Standards
• Procedure Steps
• Calculations
• Discussion
• References.

Additional requirements are defined in PUREX/U03 Plant Administration,
WHC-CM-5-9 (WHC 1990h). These procedures define operations not covered by

-AT existing codes and standards and contain all necessary requirements for
qualifying personnel, procedures, and/or equipment to conduct processes in a
timely, competent manner. Analytical Laboratory operating instructions also
cover the preparation, documentation, and control of individual procedures.

Quality Assurance requirements for the Analytical Laboratory procedures
are defined by the followirig documents:

WHC-CM-4-2, Westinghouse Quality Assurance Manual (WHC 1988e)
._^ . .

• WHC-CM-5-9, PUREX/U03 P)ant Administration (WHC 1990h)
f^^.

The 222-S Laboratory on the Hanford Site has one program plan and two
project plans to address applicable quality requirements related to sample
analysis. These plans are as follows:

• WHC-SD-CP-QAPP-003, Quality Assurance Program Plan for the Chemical
Analysis of Environmental Samples (WHC 1990i)

• WHC-SD-CP-QAPP-001, Analytical Chemistry Services Laboratories
Quality Assurance Plan (WHC 1989b)

• WHC-SD-CP-QAPP-002, Quality Assurance Project Plan for the Chemical
Analysis of Highly Radioactive Mixed Waste Samples in Support of
Environmental Activities on the Hanford Site (WHC 1989d).

The Resource Conservation and Recovery Act of 1976 (RCRA) protocol liquid
effluent sampling, associated with the liquid effluent study, is not part of
the FEMPs. The QA requirements for the sampling analysis plans (SAP)
associated with the liquid effluent study are identified in the latest version
of the WHC-SD-WM-QAPP-011, Liquid Effluent Sampling Quality Assurance Project
Plan (WHC 1991d).

Details of the analytical laboratory and analytical procedures are
discussed in the 222-S Laboratory FEMP.
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The analytical and laboratory procedure for the FEMP activities are
identified in the Quality Assurance Project Plan for Facility Effluent
Monitoring Plan (WHC 1992b). General requirements for laboratory procedures,
data analyses, and statistical treatment are addressed in the Quality
Assurance Project Plan (QAPjP).

The following elements are identified in the Environmental Regulatory
Guide for Radiological Effluent Monitoring and Environmental Surveillance
(DOE 1991) (Tables 9-1 and 9-2).

9.2 SAMPLE AND DATA CHAIN OF CUSTODY

Sample identification is initiated by the operations group taking the
sample. Sampling personnel use the chain of custody form and "log in" system
to provide sample identification. Sample custody is transferred when the
properly marked sample is received by the analytical laboratory.

L0 Sample chain of custody within the analytical laboratory is covered by
WHC-CM-5-4, Analytical Chemistry Services Laboratories Operating Instructions
(WHC 1988d) and individual analytical laboratory procedures.

CY
The PUREX Plant has no formal chain of custody procedure. A formal chain

of custody procedure similar to EII-5.1 "Chain of Custody" from WHC-CM-7-7
(WHC 1989c) should be adopted.

Because'the Hanford Site has 33 separate discharges, the Tri-Party
Agreemeht has established milestones as part of the Liquid Effluent Study
program for compliance plans of liquid discharges to land that could
infiltrate to groundwater (Ecology, et al 1991). Sampling and analysis plans
(SAP) are required for each Hanford Site liquid effluent stream. A SAP for
PUREX, PUREX CSL Sampling and Analysis Plan was prepared in September 1991

.w (WHC 1991c). The SAP describes the sampling, analysis, and related activities
required under the Tri-Party Agreement for PUREX liquid effluent streams.

Sampling will be performed according to the SAP. The SAPs have been
f'" prepared pursuant to the Tri-Party Agreement ( Ecology et al. 1991) and are

available for review.
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Table 9-1. Laboratory Procedures.

.D

^O

S+;

a4

r.e

:r5

Element Documentation

Sample identification system To be provided when complete
Procedures preventing Contained in 222-S Laboratory
crosscontamination Analytical Procedures (identified

in QAPjP WHC-EP-0446 Table 8-1)

Documentation of methods Contained in 222-S Laboratory
Analytical Procedures (identified
in QAPjP WHC-EP-0446 Table 8-1)

Gamma emitting radionuclides Contained in 222-S Laboratory
Analytical Procedures (identified
in QAPjP WHC-EP-0446 Table 8-1)

Calibration Contained in 222-S Laboratory
Analytical Procedures (identified
in QAPjP WHC-EP-0446 Table 8-1)

Handling of samples Contained in 222-S Laboratory
Analytical Procedures (identified
in QAPjP WHC-EP-0446 Table 8-1)

Analysis method and Contained in 222-S Laboratory
capabilities Analytical Procedures (identified

in QAPjP WHC-EP-0446 Table 8-1)

Gross alpha, beta, and gamma Contained in 222-S Laboratory
measuremen.ts Analytical Procedures (identified

in QAPjP WHC-EP-0446 Table 8-1)
Direct gamma-ray spectrometry Contained in 222-S Laboratory

Analytical Procedures (identified
in QAPJP WHC-EP-0446 Table 8-1)

Beta counters Contained in 222-S Laboratory
Analytical Procedures (identified
in QAPjP WHC-EP-0446 Table 8-1)

A1•pha-energy analysis Contained in 222-S Laboratory
Analytical Procedures (identified
in QAPjP WHC-EP-0446 Table 8-1)

Radiochemical separation Contained in 222-S Laboratory
procedures Analytical Procedures (identified

in QAPjP WHC-EP-0446 Table 8-1)
Reporting of results Contained in 222-S Laboratory

Analytical Procedures (identified
in QAPjP WHC-EP-0446 Table 8-1)
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Table 9-1. Laboratory Procedures.

Element Documentation
Counter calibration Contained in 222-S Laboratory

Analytical Procedures (identified
in QAPjP WHC-EP-0446 Table B-1)

Intercalibration of equipment Contained in 222-S Laboratory
and procedures Analytical Procedures (identified

in QAPjP WHC-EP-0446 Table B-1)

Counter background Contained in 222-S Laboratory
Analytical Procedures (identified
in QAPjP, WHC-EP-0446 Table 8-1)

Quality assurance Contained in 222-S Laboratory
Analytical Procedures (identified
in QAPJP, WHC-EP-0446 Table 8-1)

N
qHN,7N - 4uaitty Assurance Project Ylan.

NO

^ y.

M

^

fn
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Table 9-2. Data Analyses and Statistical Treatment.

axa

^

:n

Ew

ff$

fT

Element Documentation

Summary of data and statistical Contained in 222-S Laboratory
treatment requirements Analytical Procedures (identified

in QAPjP, WHC-EP-0446 Table 8-1)

Variability of effluent and Contained in 222-S Laboratory
environmental data Analytical Procedures (identified

in QAPjP, WHC-EP-0446 Table 8-1)

Summarization of data and Contained in 222-S Laboratory
testing for outliers Analytical Procedures (identified

in QAPjP, WHC-EP-0446 Table 8-1)

Treatment of significant Contained in 222-S Laboratory
figures Analytical Procedures (identified

in QAPJP, WHC-EP-0446 Table 8-1)

Parent-decay product Contained in 222-S Laboratory
relationships Analytical Procedures (identified

in QAPJP, WHC-EP-0446 Table 8-1)

Comparisons to regulatory or Contained in 222-S Laboratory
administrative control Analytical Procedures (identified
standards and control data in QAPjP, WHC-EP-0446 Table 8-1)

Quality assurance Contained in 222-S Laboratory
Analytical Procedures (identified
in QAPjP, WHC-EP-0446 Table 8-1)

9-6



WHC-EP-0468-1

10.0 NOTIFICATION AND REPORTING REQUIREMENTS

Notification and reporting requirements are imposed by federal and state
law as well as by DOE orders. Because DOE and EPA documents are periodically
updated, the current requirements should be obtained from the latest CFR,
DOE order, etc. This section is to serve as a guideline for general noti-
fication and reporting requirements and as a reference to the sources where
specific information may be found for federal, state, and DOE requirements.

10.1 FEDERAL REQUIREMENTS

10.1.1 Resource Conservation and Recovery Act of 1976

The RCRA requires biennial reports to be submitted to the regional
administrator of EPA. The 40 CFR 262, Subpart D (EPA 1988c), sets forth the
reporting requirements for generators of hazardous waste that ship waste

`!? offsite or that store, treat, or dispose of hazardous waste onsite.

^i Owners or operators of treatment, storage, or disposal (TSD) facilities
must comply with the reporting requirements contained in 40 CFR 264, Subpart E
(EPA 1988a), and 40 CFR 265, Subpart E (EPA 1988b).

M

10.1.2 Comprehensive Environmental Response,
Compensation, and Liability Act
of 1980

The 40 CFR 302 (EPA 1989c) contains reportable quantities and
notification requirements for releases of hazardous substances as designated
by CERCLA and the C)ean Water Act of 1977.

t^)

,IN 10.1.3 National Emission Standards for
Hazardous Air Pollutants

Compliance and reporting requirements for DOE facilities emitting
radionuclides other than Radon are contained in 40 CFR 61, Subpart H
(EPA 1989a). The NESHAP requires that an annual report be submitted.to EPA
headquarters and the appropriate regional office.

10.2 STATE REQUIREMENTS

10.2.1 Generator Reporting

Generator reporting requirements are found in WAC 173-303-220
(WAC 1987a). The state requires that annual reports covering the preceding
year be submitted by March 1 to Ecology.
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10.2.2 Facility Reporting

Owners or operators of TSD facilities are also required to prepare and
submit annual reports. These reports also must be submitted by March 1 and
cover facility activities for the previous year. The specific content
requirements are in WAC 173-303-390 (WAC 1987a).

Effluents from PUREX in the standby mode do not contain hazardous or
dangerous wastes; therefore, PUREX operations are not subject to RCRA or
WAC 173 reporting requirements. Westinghouse Hanford would only have to
comply with the above federal and state reporting requirements if the facility
operations change and discharges ( either liquid or gaseous) from the PUREX
facility contain a hazardous or dangerous component.

10.3 U.S. DEPARTMENT OF ENERGY REQUIREMENTS

C^

10.3.1 U.S. Department of Energy Order 5400.1, Chapter II^
General Environmental Protection Program -
Notification and Reports

- Consistent with the notification requirements contained in DOE
Orders 5484.1 (DOE 1983), 5000.3A (DOE 1990b), and the DOE 5500 series, field

^v? organizations shall notif,y the Emergency Operations Center (EOC) of the
significant nonroutine releases of any pollutant or hazardous substance-.

er^ .
All DOE facilities that conduct significant environmental protection

^ programs shall prepare an Annual Site Environmental Report. Annual summary
reports on environmental occurrences shall be included in the Annual Site
Environrtiental Report. Suggested content and format for the Annual Site

^ Environmental Report are contained in DOE Order 5400.1 (DOE 1988a).

^ The DOE Order 5400.1 also requires that a Radioactive Effluent and Onsite
Discharge Data Report, covering the previous calendar year, be submitted to
the Waste Information Systems Branch, EG&G Idaho, in Idaho Falls, Idaho
83415, by April 1. Unplannedreleases of radioactive material in effluents,
whether onsite or offsite, shall also be reported. The content and forms to
be used for these reports are contained in DOE Order 5400.1, Chapter II.

10.3.2 U.S. Department of Energy Order 5484.1 Environmental
Protection, Safety, and Health Protection
Information Reporting Requirements

Annual Radiation Exposure Reports are required to be submitted to the
System Safety Development Center by March 31 for the preceding calendar year.
Content and form requirements are in Chapter IV of this order.

The DOE Order 5484.1 also requires radiation exposures of individuals
that exceed the specified limits in one calendar quarter to be reported in the
form of a memorandum to the Operational and Environmental Safety Division.
Radiation exposure limits are listed in Chapter II of this order.
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Events that occur in the facility and adversely affect operations,
personnel safety, or DOE requirements should receive a thorough investigation
and an investigation report should be prepared. The DOE Order 5484.1
(DOE 1983) sets forth occurrences requiring investigation as well as the
investigation requirements as determined by the severity of the occurrence,
investigation report format, and content outlines.

The RL Order 5484.1 contains the following requirements for the
implementation of DOE Order 5484.1 at the Hanford Site. Contractors shall, at
a minimum, make oral notification to the appropriate RL program division or
office, to Public Affairs Office (PAO) and to Safety and Quality Assurance
(SQA) or the SQA duty officer as soon as it is apparent that an incident may
meet the criteria of a Type A or Type B occurrence. For a listing of
occurrences requiring a Type A or Type B investigation see Chapter I of DOE
Order 5484.1.

Contractors are required to verbally notify responsible SQA environmental
, protection officials within 24 h of becoming aware of any of the following

occurrences.
t^.

• Violation of applicable federal, state, or local pollution control
standards and requirements.

• Any noncompliance with the terms and/or conditions of an existing
National Pollutant Discharge Elimination System (NPDES) permit, PSD

^ permit, or any other environmental protection•based permit or formal
agreement with an applicable regulatorybody.ary

• Any gaseous or liquid radiological effluent releases that exceed DOE
requirements and/or contractor specific radiological release
concentration guides.

Following verbal notifications, written reports must be submitted
according to procedures in DOE Order 5000.3A (DOE 1990b).

^ 10.3.3 U.S. Department of Energy Order 5000.3A Occurrence
Reporting and Processing of Operations Information

This order sets forth notification and follow-up requirements for a
variety of reportable occurrences. Categorization or reportable occurrences
should be made as soon as possible. Guidance to categorization and
definitions can be found in Section 7.0 of this order.

Emergency occurrences must be reported to DOE and offsite authorities
within 15 min or less of categorization. Written notification must be made
within 24 h.

Unusual occurrences must be reported to DOE within 2 h of categorization.
Written notification shall be made within 24 h.

Off-normal occurrences must be reported via written notification within
24 h of categorization.
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In addition, follow-up oral notification shall also be made to DOE if any
further degradation in the level of safety of the facility or other worsening
conditions occur, when there is any change from one emergency action level to
another, or upon termination of an emergency.

N

N.

.e^

rd

^

r..
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11.0 INTERFACE WITH THE OPERATIONAL ENVIRONMENTAL
SURVEILLANCE PROGRAM

11.1 DESCRIPTION

The sitewide Environmental Monitoring Plan (EMP), as described in the
FEMP Management Plan (WHC 1991b), consists of two distinct but related
components: environmental surveillance conducted by Pacific Northwest
Laboratory (PNL) and effluent monitoring conducted by Westinghouse Hanford.
The responsibilities for these two portions of the EMP are delineated in a
Memorandum of Understanding (PNL 1989). Environmental surveillance, conducted
by PNL, consists of surveillance of all environmental parameters to
demonstrate compliance with regulations. Effluent monitoring includes both
in-line and facility effluent monitoring as well as near-facility operational
environmental monitoring. Projected EDEs reported in this FEMP are the
products of in-line effluent monitoring. Near-field monitoring is required by
Part 0, "Environmental Monitoring," Environmental Compliance Manual
(WHC 1991a), and procedures are described in Operational Environmental
Monitoring (WHC 1988f).

11.2 PURPOSE

Near-facility operational environmental monitoring is to determine the
effectiveness of environmental controls in preventing unplanned spread•of
contamination from facilities-and sites managed by Westinghouse Hanford under
the.approval of DOE. Effluent monitoring and reporting, monitoring of surplus
and waste management units, and monitoring near-field environmental.media are,
therefore, conducted by Westinghouse Hanford for the purposes of controlling
operations, determining the effectiveness of facility effluent controls,
measuring the adequacy of containment at waste transportation and disposal

-^ units, detecting and monitoring upset conditions, and evaluating and upgrading
effluent monitoring capabilities.

r%% 11.3 BASIS

Near-facility environmental surveillance is conducted to (1) monitor
employee protection; (2) monitor environmental protection; and (3) ensure
compliance with local, state, and federal regulations. Compliance with parts
of DOE Orders 5400.1, General Environmental Protection Program (DOE 1988a);
5400.5, Radiation Protection of the Public and the Environment (DOE 1990a);
5484.1, Protection, Safety, and Health Protection Information Reporting System
(DOE 1983); 5820.2A, Radioactive Waste Management (DOE 1988b); and
DOE/EH-0173T, Environmental Regulatory Guide for Radiological Effluent
Monitoring and Environmental Surveillance (DOE 1991), are addressed through
this activity.
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11.4 MEDIA SAMPLED AND ANALYSES PERFORMED

Procedure protocols for sampling, analysis, data handling, and reporting
are specified in WHC-CM-7-4. Media include ambient air, surface water,
groundwater, external radiation dose, soil, sediment, vegetation, and animals
at or near active and inactive facilities and/or waste sites. Parameters
monitored include the following, as needed: pH, water temperature,
radionuclides, radiation exposure, and hazardous constituents. Animals that
are not contaminated, as determined by a field instrument survey, are released
at the capture location.

11.5 LOCATIONS

Samples are collected from known or suspected effluent pathways
(e.g., downwind of potential releases, liquid streams, or proximal to release
points). To avoid duplication, Westinghouse Hanford relies upon existing

qs sample locations where PNL has previously established sample sites (e.g., air
samplers in the 300 Area). There are 38 air samplers (4 in the 100 Area and

^ 34 in the 200/600 Areas), 35 surface water sample sites (22 in the 100 Area
and 13 in the 200/600 Areas), 110 groundwater monitoring wells (20 in the

t4 100 Area, 89 in the 200/600 Areas, and I in the 300/400 Areas), 299 external
radiation monitor points (182 survey points and 41 thermoluminescent dosimeter
(TLD) sites in the 100 Area, 61 TLD sites in the 200/600 Areas, and 15 TLD
sites in the 300/400 Areas), 157 soil sample sites (32 in the 100 Area, 110 in
the 200/600 Areas, and 15 in the 300/400 Areas), and 95 vegetation sample
sites (40 in the 100 Area, 40 in the 200/600 Areas, and 15 in the
300/400 Areas). Animal samples are collected at or near facilities and/or
waste sites. Specific locations of sample sites are found in WHC-CM-7-4
(WHC 1988f).

Additionally, surveys to detect surface radiological contamination,
scheduled in WHC-CM-7-4, are conducted near and on liquid waste disposal sites
(e.g., cribs, trenches, drains, retention basin perimeters, pond perimeters,
and ditch banks), solid waste disposal sites (e.g., burial grounds and
trenches), unplanned release sites, tank farm perimeters, stabilized•waste
disposal sites, roads, and firebreaks in the Operations Areas. There are
391 sites in the Operations Areas (100 in the 100 Area; 273 in the
200/600 Areas, and 18 in the 300/400 Areas) where radiological surveys are.
conducted.

11.6 PROGRAM REVIEW

The operational environmental monitoring program will be reviewed at
least annually to determine that the appropriate effluents are being monitored
and that the monitor locations are in position to best determine potential
releases.
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11.7 SAMPLER DESIGN

Sampler design ( e.g., air monitors) will be reviewed at least biannually,
to determine equipment efficiency and compliance with current EPA and industry
[e.g., ANSI and American Society for Testing and Materials (ASTM)] standards.

11.8 COMMUNICATION

The Operations and Engineering Contractor and the Research and
Development Contractor will compare and communicate results of their
respective monitoring programs at least quarterly and as soon as possible
under upset conditions.

11.9 REPORTS

Ef) Results of the near-facility operational environmental monitoring program
are published in the Westinghouse Hanford Company Environmental Surveillance

h Annual Report (WHC 1988g). The radionuclide values in these reports are
expressed in curies, or portions thereof, for each radionuclide per unit

^t weight of sample (e.g., picocuries per gram) or in field instrument values
(e.g., counts per minute) rather than EDE, which is calculated as the
summation of the products of the dose equivalent received by specified tissues
of the body and a tissue-specific weighting factor.
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12.0 QUALITY ASSURANCE

12.1 PURPOSE

The QAPjP (WHC 1992) describes the QA requirements associated with
implementing FEMPs. The plan identifies the FEMP activities and assigns the
appropriate QA requirements defined by the Westinghouse Hanford Quality
Assurance Manual, WHC-CM-4-2 (WHC 1988e). This QAPjP shall be consistent with
the requirements in DOE 5700.6C, "Quality Assurance" (DOE 1991a). In
addition, QA requirements in 40 CFR 60, Appendix A, "Reference Methodologies"
(EPA 1990) and 40 CFR 61, Appendix B, Method 114 shall be considered when
performing monitoring calculations and establishing monitoring systems for
airborne emissions.

12.2 OBJECTIVE

The objective of the plan is to provide a documented QA plan describing
y., QA requirements for facilities implementing the FEMPs.

^
12.3 REQUIREMENTS

A QAPjP (WHC 1992b) has been developed to implement the overall QA
program requirements defined by WHC-CM-4-2 and 40 CFR 61, Method 114,
Appendix B (EPA 19.89a). The QAPjP applies specifically to the field
activities, laboratory analyses, and continuous monitoring performed for all
FEMPs conducted by Westinghouse Hanford. Plans and p'rocedures referenced in
the QAPjP are available for regulatory review upon request by the direction of

as the Westinghouse Hanford Environmental Assurance Manager. A QAPP for
radioactive airborne emissions was prepared (Vance 1991) to address the QA

-~ elements of 40 CFR 61 and was submitted to the EPA.

12.4 FACILITY SPECIFIC REQUIREMENTS

The QAPjP includes a list of analytes of interest and analytical methods
for RCRA groundwater monitoring at the Hanford Site SALDS criteria.

A facility-specific QA plan will be provided when available, and it will
be incorporated into the next revision.
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13.0 INTERNAL AND EXTERNAL PLAN REVIEW

The DOE Order 5400.1, General Environmental Protection Program
(DOE 1988a), Chapter IV.4 requires the facility effluent monitoring plan be
reviewed annually and updated every 3 yr. The FEMP should be reviewed and
updated as necessary after each major change or modification in the facility
processes, facility structure, ventilation and liquid collection systems,
monitoring equipment, waste treatment, or a significant change to the Safety
Analysis Reports. In addition, EPA regulations require that records on the
results of radioactive airborne emissions monitoring be maintained onsite for
5 yr. Operations management shall maintain records of reports on measurements
of stack particulates or other nonradioactive hazardous pollutant emissions
for 3 yr.

Facility operators will have to certify on a semiannual basis that no
changes in operations that would require new testing have occurred. Although
the report is based on the calendar year, the emission limits apply to any
period of 12 consecutive months. Westinghouse Hanford Environmental
Protection prepares an annual effluent discharge report for each area on the
Hanford Site to cover both airborne and liquid release pathways. In addition,
a report on the air emissions and compliance to the NESHAP is prepared by

^ Environmental Protection and submitted to EPA as well as DOE Headquarters.

Facility management is to obtain the environmental protection function's
approval for all changes to the FEMPs, including those generated in the ar{nual

" review and update. In addition, the FEMP shall be reviewed by QA and
Regulatory Analysis.
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14.0 COMPLIANCE ASSESSMENT

A comparison of M/S system capabilities to regulatory and other
requirements was completed to determine which areas were not in compliance.
This section summarizes that comparison. A detailed point by-point evaluation
of the NESHAP requirements (EPA 1991) is included in Table 14-1.

14.1 COMPLIANCE ASSESSMENT

14.1.1 Comparison of Instrument Specifications
with Required Standard

The existing air effluent M/S system of near isokinetic continuous
sampling with periodic analysis of the resultant samples complies with

- 40 CFR 61, Subpart H. For Stacks 291-A-1 and 296-A-1, EPA flow measurement
requirements for continuous sampling are not met. Laboratory analysis and
chain-of-custody procedures are adequate to maintain sample accuracy and
reliability. All QA documentation to ascertain full compliance with 40 CFR 61
(EPA 1989a) is not available. However, many of the QA elements are addressed
in the Quality Assurance Project Plan for Radionuclide Airborne Emissions Data
Compliance and.Reporting, submitted to the EPA (WHC 1992).

Current water effluents are periodicallysampled and analyzed. This
technique meets established standards for discharge to 216-B-3 Pond and
216-A-30 and 216-A-37-2 Cribs. Future discharge to a SALDS will be under a

r^ negotiated permit. Comparison to as-yet-to-be-defined discharge criteria
which are the result of the negotiation process is not possible.

^

° 14.1.2 Comparison of Instrument Specifications
with Monitoring Criteria

The current air monitoring systems with its capability of continuous,
near isokinetic sampling followed by periodic analyses achieve full compliance
with monitoring criteria. Water effluent monitoring criteria of flow, pH and
chemical composition are also fully met by the existing M/S system.

14.1.3 Comparison of Instrument Specifications
with Effluent Characteristics

Existing monitoring equipment for both the air and water effluent streams
has the capability to accurately characterize the stream's general parameters
such as flow rate, loss of flow, temperature, pH, etc. These general
parameters are also appropriate to indicate changes in the effluents.
Laboratory analysis can be selected to characterize any desired effluent
parameter.
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14.1.4 Comparison of Projected Effluent
Characteristics with
Historical Data

Historical data used to project effluent characteristics throughout this
FEMP were edited so that only data representing standby conditions were used.
Therefore, the projected characteristics are the same as the selected
historical effluent data.

14.1.5 Comparison of Effluent Monitoring Capabilities
with Regulatory and Contractor Requirements

Effluent monitoring capabilities for both the air and water discharges
meet both regulatory and Westinghouse Hanford requirements; with the exception
noted in Section 14.1.1.

^V 14.2 EXEMPTIONS

Y' No current or pending exemptions have been identified.
,qe
tia

14.3 SYSTEM UPGRADES REQUIRED FOR COMPLIANCE

No system upgrades are currently required; however, compliance with the
intent of SALDS•acceptance criteria will likely require equipment upgrades in
the liquid effluent M/S system.

N.
A! 14.4 CLEAN AIR ACT REQUIREMENTS

^ The NESHAP requirements are discussed in Table 14-1.
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APPLICABLE REGULATION, STANDARD, OR PLANT DOES SYSTEM

REQUIREMENT DOCUMENTATION MEET EXPLANATORY REMARKS
REQR'MTS?

40 CFR 61. Subpart H L61.90-61.97). National Emission
Standards for Emissions of Radionuclides Other Than
Radon From Department of Energy Facilities

61.92 Standard Emissions of radionuclides to the Yes Dose calculations for atmospheric
mrhient air from Department of Energy facilities radionuclide releases from the Hanford
shalt not exceed those amounts that would cause any Site for calendar year (CY) 1990 were
member of the public to receive in any year an • performed by Pacific Northwest
effective dose equivalent of 10 mrem/yr. Laboratory (PNL) using the approved

U.S. Environmental Protection Agency
(EPA) CAP-88 computer model. Emissions
from discharge points in the Hanford
Site 100, 200, 300, 400, and 600 areas
were calculated based on results of
analyses of continuous and periodic
sampling conducted at the discharge

• points. These calculated emissions
were provided for inclusion in the
CAP-88 model by area and by individual
facility for those facilities having
the potential to contribute more than
10% of the Hanford Site total or to
result in an inpact of greater than
0.1 mrem per year to the maximally
exposed individual (NEI). Also
included in the assessment of offsite
dose modeling are the measured
radioactive emissions
from all Hanford site stacks that have
routine monitoring performed. Record
sampling systems have been installed on
all stacks and vents that use exhaust
fans to discharge air that may
potentially carry airborne
radioactivity. Estimation of activity
from ingrowth of Long-lived radioactive
progeny is not included in the CAP-88
modeL; therefore, the Hanford Site
GENII code (Napier at el. 1988) was

' used to supplement the CAP-88 dose
calculations. When the dose to the HEI
located in the Ringold area was
calculated, the effective dose
equivalent from conbined Hanford Site
radioactive airborne emissions was
shown to be 9.3E-03 mrem. This value
was reported in the annual air
emissicns report prepared for the
Hanford Site (RL 1991).
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APPLICABLE REGULATION, STANDARD, OR PLANT DOES SYSTEM

REQUIREMENT DOCUMENTATION MEET EXPLANATORY REMARKS
REQR MTS?

61.93 Emission nxnitorina and test orocedures Yes Dose calculations for atmospheric
^ To determine conpliance, radionuclide radionuclide releases from the Hanford

emissions shall be determined and effective dose Site for CY 1990 were performed by PNL
equivalent values for the awcimally exposed offsite using the approved EPA CAP-88 computer
individual calculated using EPA approved sampling awdel. Emissions from discharge points
procedures, conputer models CAP-8R or AIRDOS-PC, or in the Hanford Site 100, 200, 300, 400,
other procedures for which EPA has granted prior and 600 areas were calculated based on
approval. results of analyses of continuous and

periodic sampling conducted at the
discharge points. These calculated
emissions were provided for inclusion
in the CAP-88 model by area and by
individual facility for those
facilities having the potential to
contribute more than 10% of the Hanford
Site total or to result in an impact of
greater than 0.1 mrem/yr to the
maximally exposed individual.

-- Estimation of activity from ingrowth of
long-lived radioactive progeny is not
incLuded in the CAP-88 model;
therefore, the Hanford Site GENII code
(Napier at at. 1988) was used to
supplement the CAP-88 dose
calculations. When the dose to the

. maximally exposed individual located in
the Ringold area was calculated, the
effective dose equivalent from cosbined
Hanford Site radioactive airborne
emissions was shown to be 9.3E-03 mrem.
This value was reported in the annual
air emissions report prepared for the
Hanford Site (RL 1991).

Lbj Stacks shaLt be measured in accordance with Drawing H-2-55021 No Based on the above drawing, the
the following requirements or other procedures for (NHC 1992a). velocity measuring location used by
which EPA has granted prior approval: Hanford Site Vent and Balance personnel
M Effluent flow rate measurements shall be has a cross-sectional area sufficient

made using the following: to be considered a large stack;
$a Reference Method 2 of Appendix A to part 60 for therefore, Reference Method 2 applies.
large stacks.
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APPLICABLE REGULATION, STANDARD, OR PLANT DOES SYSTEM

REQUIREMENT DOCUNENTATION MEET EXPLANATORY REMARKS
REQR'MTS?

,(ja Reference Method 2A of Appendix A to part 60 Equivalent Due to the frequent fluctuations in
for small stacks. stack flow rate, Reference Method 2 is

not used. Instead, the flow is
iii Frequency of ineasurements shall depend upon ax•asured continuously, as described in

the variability of the effluent flow rate. For Section 4.3.7 of Method 114.
variable flow rates, continuous or frequent flow
rate measurements shalt be made. For relatively
constant flow rates only periodic measureoxnts are
necessary.

,(22 Radionuclides shalt be directly monitored See point-by-point Yes
or extracted, collected and measured using the coirQarison with Method 1,
following: Section 2.1.
,(ij Reference Method 1 of Appendix A part 60 shalt
be used to select nanitoring or sampting sites.

ii The effluent stream shalt be directly See point-by-point Yes
monttored continuously with an in-line detector or caspwrison with
representative samples of the effluent stream shall ANSI N13.1.
be withdrawn continuously from the sampling site
following the guidance of ANSI N13.1-1969 ( including
Appendix A of ANSI N13.1).

iii Radionuclides shall be collected and nx:asured See point-by-point Yes
using procedures based on the principles of co,rQarison with
measurement described in Appendix B, Method 114 [of Method 114.
part 61]. other methods nust have prior approval
fron EPA.

iv A OA program meeting Appendix B, Method 114 See point-by-point Yes
[of part 61] shall be corducted. conparison with Method

114.

jal When impractical to measure as in (b)(1) or to Yes WHC-IP-0692 indicates that this stack
monitor or sartple as in ( b)(2), see this section for should be measured.
further requirements.
(4,) LU Measurements shall be made at all

release points which have a potential to
discharge radionuclides into the air in
quantities which could cause an effective
dose equivalent ( EDE) in excess of 1% of the
standard. All radionuclides which could
contribute greater than 10% of the EDE shalt
be measured. For other release points with
potential to release radionuclides, periodic
confirmatory measurements shal'l be made.
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APPLICABLE REGULATION, STANDARD, OR
REQUIREMENi

PLANT
DOCUMENTATION

DOES SYSTEM
MEET

REQR'MTS?
EXPLANATORY REMARKS

00 in evaluating the potential of a release point FENP - Yes Offsite dose calculations were
to discharge radionuclides into the air for the performed on all stacks (registered
purposes of this section, the estimated rad release with the Washington Department of
rates shall be based on the discharge of the . Health under Permit FF-01) without
effluent stremn that would result if all pollution pollution control equipment and using
control equipment did not exist, but the facility' the PNL unit dose conversions. A total
operations were otherwise normal. - of seven Hanford site stacks exceeded

the 0.1-arem criterion and will require
continuous monitoring in accordance
with provisions of 40 CFR 61.93(b).

,(a EnvironrentaL measurements of red air Not applicable. Air dispersion calculations are
concentrations at critical receptor locations may be performed.
used instead of air dispersion calculations if:
Jj Air at point of measurement shall be
continuously sampled.
.(IL) Major contributing radionuclides to the EDE
must be collected and measured.
i(( Had concentrations causing an EDE of 10% of -

the standard shalt be readily detectable and
distinguishable from background.
Siy.) Net measured red concentrations shall be
compared to the concentration levels in Table 2 of
App. E[part 611 to determine coapliance with the
standard. I n the case of aiultiple rads, comp liance _
is demonstrated if the value for all rad is less
than the concentration Levels in Table 2, and the
sum of the fractions that result when each measured
concentration value is divided by the value in
Table 2 for each rad is Less than 1.
Lyl A pragram for quality assurance shall be
conducted meeting the requirements of App. B, Method
114 [part 613.
vi Use of envirorniental measurements to

demonstrate cospliance with the standard if subject
to prior approval of EPA.
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APPLICABLE REGULATION, STANDARD, OR PLANT DOES SYSTEM

REQUIREMENT DOCUMENTATION MEET
'

EXPLANATORY REMARKS
REQR MTS7

61.94 Cnroliance and reporting. Yes The Ringold location was chosen several
(a) Compliance with this standard shalt be years ago as the area where the offsite
determined by calculating the highest EDE to any dose from all air pathways would be the
a^enber of the public at any offsite point where highest for the MEl for the Hanford
there is a residence, school, business, or office. Site. The selection of Ringold was
Each facility shaLL sLdxnit an annual report to both made because nearly all of the dose
EPA HC and Regional by June 30 which includes from air releases in recent years has
monitoring results and dose calculations required by been contributed by radionuclides from
61.43 ( a) for the previous calendar year. the Plutoniua-Uraniun Extraction

(PUREX) Plant stack. The Ringold area
is the closest farming area to the
PUREX Plant, and it realistically
awtches the assuiption that the MEI
diet consists of 100% home-grown food.
The Ringold area has historically been
capable of producing all of the items

- in the MEI diet with the possible
exception of cereal grain. The Ringold
area lies very nearly in the path, of
the prevailing winds from the 200 East
area. The atmospheric dispersion
factor (X/C) at Ringold is historically
within 10% to 20% of the maxisua
offsite X/Q value associated with 200
Areas releases. The maxierm value
usually occurs in an adjacent sector
where there is no farming.

The U.S. Oeparteient of Energy Field
Office, Richland(RL), provided the
annuaL report for CY 1990 (RL 1991) to
U.S. Department of Energy,
Headquarters; EPA, Region X, personnel;
and Uashington Department of Health
personnel in coirpliance with the
regulatory deadline.

(b) The anwal report shalL also include: Yes (Future annual reports will also
• address the following requirements.)

,{1), Name and Location of facility. _ RL-91-10, Pages 1-6 Yes
through 1-29. The
Hanford Site sumnary is
discussed on Pages 1-1
through 1-5.

(2) List of radioactive materials used at the RL-91-10, Table 2-1 on Yes Please also refer to explanatory
facility. Pages 2-2 through 2-13. remarks for 40 CFR 61.93(b)(4)(i)

above.
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APPLICABLE REGULATION, STANDARD, OR PLANT DOES SYSTEM

REQUIREMENT DOCUMENTATION MEET
'

EXPLANATORY REMARKS
REQR MTS?

1h Description of handling and processing of red RL-91-10, Pages 1-6 Yes
materials at the facility. ' through 1-29.

1^1 List of the stacks and vents (or other points RL-91-10, Pages 1-6 Yes
where radioactive materials are released to the through 1-29.
atmosphere.

1^1 A description of the effluent controls that are RL-91-10, Table 2-1 on Yes
used on each stack vent of release point, and an Pages 2-2 through 2-13.
estimate of the efficiency of each control device.

,(bZ Distances from the points of release to the RL-91-10,-Tables 3-2, Yes These tables show the CAP-88 Dose
nearest residence, school, business or office and 3-3, in Section 3. Estimates for the Offsite Individual at
the nearest farms producing vegetables, milk and Ringold Exposed to Radionuclide
aieat. . Emissions from Hanford Site During

1990. Please also refer to explanatory
remarks for 40 CFR 61.94 above.

The values used for all other input parameters RL-91-10. Input Yes These tables use site-specific
for the computer models (meteorological data) and parameters are shown in measurements of the occurrence
the source of these data. Table 2-1, Pages 2-2 frequencies for wind speed, wind

through 2-13. AnnuaL direction, and atmospheric stability.
average dispersion The products of the dispersion models
factors around the 100, are annual average disysion factors
200, 300, and 400 Areas (X/q', in units of Ci/m per Ci/s or
during 1990 are given in s/m ) that, when cosbined with anrwal
Tables 3-5 through 3-8. average release rates, wilL predict

average radionuclide air concentrations
for the year.

^ A brief description of all construction and RL-91-10, Section 3.5.2, Yes
modifications which were completed in the calendar discusses an "ApplicaSion
year for which the report is prepared, but for which For Approval of .
the requirement to apply for approval to construct Construction of the In
or modify was waived under 61.96. Situ Vitrification

Demonstration Project."

^ Each report shall be signed and dated by a RL-91-10, page 3-13, Yes
corporate officer or public official in charge of signed by John D.
the facility and containing a declaration of belief Wagoner, Manager, RL.
of accuracy and truth of the report.

$U If the facility is not in compliance with the Yes Draft PUREX Plant Stack Monitoring
emission limits of 61.96 in the calendar year, Regulatory Comparisons for
reporting the information in (b) Labove) must be Stack 291-A-1 shows that this stack is
done on a monthly basis starting iamediately in compLiance.
following the noncompliance annual report. Monthly
reports shall also include:
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APPLICABLE REGULATION, STANDARD, OR PLANT DOES SYSTEM

REQUIREMENT DOCUMENTATION MEET EXPLANATORY RENARKS
REQR'MTS?

III Controls or other changes installed to bring Not applicable This information is not classified.
the facility into compliance.
M If the facility is under a Judicial or
actsinistrative enforcement decree, the report will
describe the facility performance under the teras of
the decree.
,{d}. If this information is classified, it will be
made available to EPA separately and handled in
accordance with regulations.

61.95 Recordkeeoina reouirements. Allfacilities must Yes All records and data used in the
maintain records docunenting the source of input parameters generation and verification of
including the results of all measurements, calculations, regulatory reports are controlled in
analytical methods, and procedure for deteraaining EDE. accordance with WHC-CM-4-2, OR 4.0,
sufficient information to allow an independent auditor to -1Docuaent Control," and OR 17.0,
verify the accuracy should be kept. The records nust be "Ouality Assurance Records.a
kept at the site for at Least five years and must be made
available upon request to an authorized representative.

61.96 Applications to construct or modify. In addition to Not applicable
construction as defined under 40 CFR 61 A, any fabrication,
erection or installation of a new building or structure
within a facility that emits radionuclides is also defined
as new construction for purposes of 40 CFR 61 A.

jb1, Application for approval [61.077 or .
notification of startup [61.09] does not need to be
filed for any new construction or modification if
the EDE caused by all emissions from the new
construction or sodification is less than 1% of the
standard of 61.92. EDE shall be calculated using
the source term derived from Appendix D as input to
dispersion described in 61.93. A facility is
eligible for this exemption only if it is in -
compliance based on its last annual report.
ic Conditions to approvals granted under 61.08
will not contain requirements for post approval
reporting on operating conditions beyond those
specified in 61.94.

61.97 Exemotion from the reoortina and testina requirements
of 40 CFR 61.10. ALL facilities designated under subpart H
are exempt from the reporting requirements of 40 cFR 61.10.
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APPLICABLE REGULATION, STANDARD, OR PLANT DOES SYSTEM

REQUIREMENT DOCUMENTATION MEET EXPLANATORY REMARKS
REQR MTS7

40 CFR 60, APPENDIX A, REFERENCE METXOD 2, DETERMINATION OF Due to frequent fluctuations in stack
STACK GAS VELOCITY AHD VOLUMETRIC FLOW RATE (TYPE S PITOT flow rate, Reference Method 2 is not
TUBE) used for demonstrating compliance.

Instead, the flow is measured
• continuously, as described in section

4.3.7 of.Method 114.

Pitot traverses are performed as a
check on the accuracy of the continuous
flow instrumentation.

1.0 Principle and Applicability 7-GN-56 (WHC 1991). Average gas velocity is determined by
• averaging the results of exhaust duct

1.1 Principle. The average gas velocity in a stack is traverses which have been conducted
determined from the gas density and from measurement using a standard pitot tube and
of the average velocity head with a Type S typically an Air Neotronics Limited MP
(Stausscheibe or reverse type) pitot tube. Series 4 Autozero Digital

'
M(cromanometer (see description of this
latter instrument in Section 2.2
below). Procedure 7-GN-56 indicates
that traverse locations are determined
in accordance with Section 9 of the
Anierican [ndustrial Hygiene Association
Irdustrial Ventilation manual rather
than EPA Method 1.

1.2 Applicability. This method is applicable for At the traverse location used by Vent
measurement of the average velocity of a gas stream and Balance the duct cross section is a
and for quantifying gas flow. 66 in. by 78 in. rectangle with an

- equivalent diameter of 6 ft. The
This procedure is not applicable at measurement distance between the nearest upstream
sites which fail to meet the criteria of Method 1, and downstream disturbances is less
Section 2.1. Also, the method cannot be used for than 50 ft. The eight- and
direct measurement in cyclonic or swirling gas tuo-diameter criterion of Method 1,
streams; Section 2.4 of Method I shows how to Section 2.1, is, therefore, not met.
determine cyclonic or swirling flow conditions.
when unacceptable conditions exist, alternative
procedures, subject to the approval of the
Adninistrator, U.S. Environmantal Protection Agency,
must be eoployed to make accurate flow rate
determinations; examples of such alternative
procedures are: (1) to install straightening vanes;
(2) to calculate the total volunetric flow rate
stoichiometrically; or (3) to move to another
measurement site at which the flow is acceptable.
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APPLICABLE REGULATION, STANDARD, OR
REQUIREMENT

PLpMT
DOCUMENTATION

DOES SYSTEM
MEET

REQR'MTS?
EXPLANATORY REMARKS

2.0 Apparatus

3pecifications for the apparatus are given below. Any other
apparatus that has been demonstrated (subject to approval of
the Adninistrator) to be capable of meeting the
specifications will be considered acceptable.

2.1 Type S Pitot Tube. The Type S pitot tube (Figure
2-1) shall be made of inetal tubing (e.g., stainless
steel). It is recomnended that the externaL tubing
diameter (dimension Dt Figure 2-2b) be between 0.48
and 0.95 centimeter (3/16 and 3/8 Inch). There
shall be an equal distance from the base of each Leg
of the pitot tube to its face-opening plane
(dimensions PA and PB Figure 2-2b); it is
recomoended that this distance be between 1.05 and
1.50 times the external tubing diameter. The face
openings of the pitot tube shall, preferably, be
aligned as shown-in Figure 2-2; however, slight
misalignments of the openings are permissible (see
Figure 2-3).

The Type S pitot tube shall have a known
coefficient, determined as outlined in Section 4.
An identification rxtrber shall be assigned to the
pitot tube; this nurber shall be permanently marked
or engraved on the body of the tube.
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APPLICABLE REGULATION, STANDARD, OR
REQUIREMENT

PLANT
DOCUMENTATION

DOES SYSTEM
MEET

REQR ' MTS?
EXPLANATORY REMARKS

(2.1 continued) 7-G11•56 The standard pitot tube Is used in
A standard pitot tube may be used instead of a Type conjunction with a digital
S, provided that it meets the specifications of micromananeter to determine stack
Sections 2.7 and 4.2: note, however, that the static velocities. Docunent 7-GN-56 does not
and inpact pressure holes of standard pitot tubes . reference procedures used to prove that
are susceptible to plugging in particulate-leden gas pitot tube openings have plugged during
streanvs. Therefore, whenever a standard pitot tube velocity aieasurements, however, because
is used to perform a traverse adequate proof aust be the measurement locations are
furnished that the openings of the pitot tube have positioned downstream from high-
not plugged up during the traverse period; this can efficiency particulate air (NEPA)
be done by taking a velocity head AP reading at the filter banks, it is unlikely that
final traverse point, cleaning out the ispact and - plugging of tube openings occurs.
static holes of the standard pitot tube by Consideration will be given to
"back-purging'J with pressurized air, and then taking modifying the procedures to include a
another AP reading. If the AP readings made before . pressure differential measuresent after
and after the air purge are the same (t 5 percent), the last traverse.
the traverse is acceptable. Otherwise, reject the
run. Note that if eP at the final traverse point is
unsuitably low, another point may be selected. If
"back-purging° at regular intervals is part of the
procedure, then cosparative AP readings shall be
taken, as above, for the last two back purges at
which suitably high AP readings are observed. •
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2.2 Differential Pressure Gauge. An inclined manometer
or equivalent device is used. Most saaQLing trains
are equipped with a 10-in. (water colum)
inclined-verticaL aianometer, having 0.01-in. H 0

^divisions on the 0- to 1-in, inclined scale, a id
0.1-in. H 0 divisions on the 1- to 10-in. vertical

?scale. Th s type of wanometer (or other gauge of
equivalent sensitivity) is satisfactory for the
measurement of eP values as low as 1.3 on (0.05 in.) •
H 0. However, a differential pressure.gauge of
^ i i i h ll dg eater sens t ty sv e be use (subject to the

approvaL of the Adninistrator), if any of the
following is found to be true: (1) the arithmetic
average of all eP readings at the traverse points in
the stack is less than 1.3 m (0.05 in.) H 0; (2)
for traverses of 12 or more points, more than 10
percent of the individual eP readings are below 1.3
am (0.05 in.) H20; (3) for traverses of fewer than
12 points, more than one eP reading is below 1.3 mm
(0.05 in.) H20. Citation 18 in gection 6 describes
comnercielly available instrunentation for the
measurement of low-range gas velocities.

As an alternative to criteria (1) through (3) above,
the.following calculation may be performed to
determine the necessity of using a more sensitive
differential pressure gauge:

(see equation 40 CTR Pt. 60 App. A, Meth. 2, page 645)

If i is greater than 1.05, the velocity head data
are unacceptable and a more sensitive differential
pressure gauge aust be used.
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(2.2 continued) 7-GN-56 and An Air Neotronics NP Series 4 Autozero
NOTE: If differential pressure gauges othef than manufacturer-s product Digital Micramanameter (Air Neotronics
inclined manometers are used (e.g., magnehelic literature. Limited) Is typically used to determine
gauges) their calibration most be checked after each differential pressure and flow
test series. To check the calibration of a velocity. This instrunent consists of
differential pressure gauge, conpare .P readings of a differential capacitance transducer
the gauge with those of a gauge-oil manometer at a and internal electronics that allow the
minia,m of three points, approximately representing instrument to calculate and display
the range of eP values in the stack. If, at each corrected velocity readings directly
point, the values of eP as read by the differential from pitot tube probes. Dynamic
pressure gauge and gauge-oil manometer agree to pressure signals from pitot static and
within 5 percent, the differential pressure gauge total head tubes are automatically
shalt be considered to be in proper calibration. corrected within the instrunent and
Otherwise, the test series shall either be voided, displayed in feet per minute. The
or procedures to adjust the measured .P values and , instrunent is capable of resolving
final resutts shall be used subject to the approval pressure to 0.001 in. H 0(according to
of the Administrator. manufacturer's literature).

Procedure 7-GN-56 requires that the -
instrunent carry a current calibration

. sticker, traceable to NIST. No post-
test series conparison against a
gauge-oil manometer is indicated in
Procedure 7-GN-56.

2.3 Teaperature Gauge. A thernacouple, liquid-fitled 7-G11-56 ' Temperatures are not measured. The
bulb thermometer, bimetallic thermometer, density program internal to the
mercury-in-glass thermometer, or other gauge, micromanometer described above is used
capable of measuring tesperature to within 1.5 to compensate for temperature.
percent of the minimun absolute stack temperature Depending on process conditions, the
shall be used. The temperature gauge shall be correction to reported velocity values
attached to the pitot tube such that the sensor tip derived from the actual measurement of
does not touch any metal; the gauge shatl be in an stack gas temperatures may be minimal.
interference-free arrangement with respect to the
pitot tube face openings (see Figure 2-1 and also
Figure 2-7 in Section 4). Alternate positions may
be used if the pitot tube-temperature gauge system
is calibrated according to the procedure of "
Section 4. Provided that a difference of not more .
than 1 percent in the average velocity measurement
is introduced, the temperature gauge need not be
attached to the pitot tube; this alternative is
subject to the Approval of the Administrator.
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2.4 Pressure Probe and Gauge. A piezameter tube and 7-GN-56 The static tap of a standard pitot tube
mercury- or water-filled U-tube manometer capable of is used to measure stack pressure.
measuring stack pressure to within 2.5 an (0.1 in.)
Ng is used. The static tap of a standard type pitot
tube or one leg of a Type S pitot tube with the face
opening planes positioned parallel to the gas flow
may also be used as the pressure probe.

2.5 Barometer. A mercury, aneroid, or other barometer 7-GN-56 Barometric pressures are not measured.
capable of measuring atmospheric pressure to within The densit

o a e2.5 an Hg ( 0.1 in. Hg) may be used. In many cases, micromanaeter cet
for standardisthe barometric reading may be obtained from a nearby conditions (70 OF and 29.92 in.

National Weather Service station, in which case the mercury). This introduces minimal
station value ( which is the absolute barometric error the tprovided emperature of the
pressure) shall be requested and an adjustment for • air stream varies no more than 30 OF
elevation differences between the weather station from standard air, the altitude of the
and the sampling point shaLL be applied at a rate of site does not exceed 1,000 ft above sea
minus 2.5 mn ( 0.1 in.) Hg per 30-meter (100 foot) Level, or the moisture content of the
elevation increase or vice-versa for eLevation air is 0.02 lb/lb of dry air or less.
decrease.

2.5 Alternative Neasurement Site Selection Procedure. Not applicable. The measurement site
This alternative applies to sources where is more than two equivalent duct
measurement locations are Less than 2 equivalent diameters downstream and one-half
stack or duct diameters downstream or less than one- equivalent duct diameter upstream from
half duct diameter upstream from a flow disturbance. the nearest disturbances.
The alternative should be Limited to ducts Larger
than 24 in. in diameter where blockage and wall
effects are minimal. A directionaL flow-sensing
probe is used to measure pitch and yaw angles of the •
gas flow at 40 or more traverse points; the
resultant angle is calculated and compared with
acceptable criteria for mean and standard deviation.

NOTE: Both the pitch and yaw angles are measured
from a line passing through the traverse point and
parallel to the stack axis. The pitch angle is the
angle of the gal flow component in the plane that
INCLUDES the traverse Line and is parallel to the _
stack axis. The yaw angle is the angle of the gas -
flow component in the plant PERPENDICULAR to the
traverse line at the traverse point and is measured
from the line passing through the traverse point and
parallel to the stack axis.
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2.6 Gas Density Determination Equipment, Method 3 7-GN-56 Stack gas moisture content is not
equipment, if needed (see Section 3.6), to determine determined. Depending on process
the stack gas dry molecular weight, and Reference . conditions, however, the correction to
Method 4 or Method 5 equipment for moisture content reported velocity values derived from
determination; other methods may be used subject to the actual measurement of both stack
approval of the Adninistrator. dry molecular weight and moisture

content may be minimaP. The PUREX
Plant is presently in standby mode and
moisture content will be minimal.

2.7 Calibration Pitot Tube. When calibration of the 7-GN-56 Not applicable, since the Type S pitot
Type S pitot tube is necessary (see Section 4), a tube is not used to measure velocity.
starMard pitot tube is used as a reference. The
stardard pitot tube shall, preferably, have a known
coefficient, obtained either (1) directly from the
National Bureeu of StandaFds, Route 270, Quince
Orchard Road, Gaithersburg, Maryland, or (2) by
calibration against another standard pitot tube with
an NBS-traceable coefficient. Alternatively, a .
statdard pitot tube designed according to the •
criteria given in 2.7.1 through 2:7.5 below and
illustrated in Figure 2-4 (see also Citations 7, 8, .
and 17 in Section 6) may be used. Pitot tubes
designed according to these specifications will have
baseline coefficients of about 0.99 t 0.01.

2.7.1 Hemispherical (shown in Figure 2- 4), ellipsoidal, Manufacturer's print The standard pitot tubes used are
or conical tip. 72-000031-00 (F. w. Dwyer _ procured commercially from sources such

Manufacturing Company, as-F. Y. Dwyer Manufacturing Conpany.
Michigan City, Indiana). They are constructed to standards

outlined in Section 2.7 and contain
hemispherical tips.

2.7.2 A minimum of six dianeters straight run (based upon Manufacturer's print A minimum of six diameters straight run
D, the external diameter of the tube) between the 72-000031-00 (F. w. Dwyer between tip and static pressure holes
tip and the static pressure holes. Manufacturing Company, is provided.

Michigan City, Indiana).

2.7.3 A miniaun.of eight diameters straight run between Manufacturer's print A minimum of eight diameters straight
the static pressure holes and the centerline of the 72-000031-00 (F. w. Dwyer run between the static pressure holes
externel tube, following the 90 degree bend. Manufacturing Company, and the centerline of the external tube

Michigan City, Indiana). is provided.

2.7.4 Gtatic pressure holes of equal size (approximately Manufacturer's print The above criteria are met by the
0.1 D), equally spaced in a piezometer ring 72-000031-00 (F. w. Dwyer manufacturer.
configuration. Manufacturing Conpany,

Michigan City, Indiana).
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2.7.5 Ninety degree bend, with curved or mitered junction. Manufacturer's print The above criteria are met by the
72-000031-00 ( F. Y. Dwyer manufacturer.
Manufacturing Conpany,
Michigan City, Indiana).

2.8 Differential Pressure Gauge for Type S Pitot Tube 7-GN-56 Not applicable. The Type S pitot tube
Calibration. An inclined emnometer or equivalent is . is not used.
used. If the single-velocity calibration technique
is employed ( see Section 4.1.2.3), the calibration •
differential pressure gauge shall be readable to the
nearest 0.13 ma H 0 ( 0.005 in. H 0). For
aultivelociEy calibration, the giuge shall be •
readable to the nearest 0.13 ma H20 C0.005 in. H 0)

Afor .P values between 1.3 and 25 mn H (1 (0.05 ar
y1.0 in. H2 0), and to the nearest 1.3 IPm 820 (0.05

in. H20) Tor eP values above 25 m N 20(1.0 in.
H 0) A special, more sensitive gauge will be •

. rPEquired to read nP values below 1.3 mm H20 (0.05
in. N 0) ( see Citation 18 in Section 6).

3.0 Procedure 7•GX-56 Not applicable. The Typc S pitot tube
is not used

Procedures described in these sections shalt be used to .
determine the stack velocity when the Type S pitot tube is
used.

C'f

m
v

i
O
A
m



9 3 1 2 7 5 3 [2 9 3

4^

co

APPLICABLE REGULATION, STANDARD, OR
REQUIRENENT

PLANT
DOCUMENTATION

DOES SYSTEM
MEET

REQR'MTS?
EXPLANATORY REMARKS

3.1 Set up the appa ratus as shown in Figure 2-1.
Capillary tubing or surge tanks installed between
the manameter and pitot tube may be used to dapen
AP fluctuations. It is recamwnded, but not
required, that a pretest leak-check be conducted, as
foLlows: ( 1) blow through the pitot inpact opening
untiL at least 7.6 an ( 3 in.) M ,q velocity pressure
registers on the manometer; theR, close off the
ispact opening. The pressure shall remain stable
for at least 15 seconds; ( 2) do the same for the
static pressure side, except using suction to obtain
the minimum of 7.6 cm (3 in.) M o. Other teak check

d b f^proce ures, su ject to the appr val o the
Adninistrator, may be used.

3.2 Level and zero the msnometer. Because the manometer
level and zero aay•drift due to vibrations and
tertperature changes, mmke periodic checks during the
traverse. Record all necessary data as shown in the
exartple data sheet ( Figure 2-5).

3.3 Measure the velocity head and tesperature at the
traverse points specified by Method 1. Ensure that
the proper differential pressure gauge is being used
for the range of aP values encountered ( see section
2.2). If it is necessary to change to a more
sensitive gauge, do so, and remeasure the nP and
teaQerature readings at each traverse point.
Conduct a post-test leak-check (mandatory), as
described in Section 3.1 above, to validate the
traverse run.

3.4 Measure the static pressure in the stack. one
reading is usually adequate.

3.5 Determine the atmaspheric pressure.
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3.6 Determine the stack gas dry molecular weight. For
coniwstion processes or processes that emit
essentialLy CO, 02, CO and N 2 , use Method 3. For
processes emit^in essentiall i l i dg y a r, an ana ys s nee
not be conducted; use a dry molecular weight of
29.0. For other processes, other methods, subject
to the approval of the Adninistrator, must be used.

3.7 Obtain the moisture content from Reference Method 4
(or equivalent) or from Method 5.

3.8 Determine the cross-sectional area of the stack or
duct at the sampling Location. Whenever possible,
physically measure the stack dimensions rather than
using blueprints.

4.1 Type S Pitot Tube. Before its initial use, 7-GN-56 , Not applicable.
carefully examine the Type S pitot tube in top,
side, and end views to verify that the face openings
of the tube are aligned within the specifications
illustrated in Figure 2-2 or 2-3. The pitot tube
shall not be used if it fails to meet these
aligmient specifications.

After verifying the face opening alignment, measure
and record the following dimensionsof the pitot
tube: ( a) the externaL tubing diameter (dimension
D, Figure 2-2b); and (b) the base-to-opening plane
distances ( dimensions P and P Fi ure 2-2b) If, g , g .
Dt is between 0.48 and 6.95 cm `3/16 and 3/8 in.)
and if PA ' and PB, are equal and between 1.05 and
1.50 D there are two possible options: (1) the

i bIp tot u e may be caLibrated according to the
procedure outlined in Sections 4.1.2.through 4.1.5
below, or ( 2) a baseline (isolated tube) coefficient
vatue of 0.84 may be assigned to the pitot tube.
Note, however, that if the pitot tube is part of an
assembty, calibration may still be required, despite
knowledge of the baseline coefficient value (see
Section 4.1.1).

If D P and P are outside the specified limits,
the tpito[,tube mist be calibrated as outlined in
4.1.2 through 4.1.5 below.
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4.1.1 Type S Pitot Tube Asseablies. During sasple and
velocity traverses, the isolated Type S pitot tube
is not always used; in omny instances, the pitot
tube is used in cambination with other
source-sampling conponents (thermcouple, sampling
probe, nozzle) as part of an "assembly.u The
presence of other sampling cooponents can sonetimes
affect the baseline value of the Type S pitot tube
coefficient (Citation 9 in Section 6); therefore an
assigned (or otherwise known) baseline coefficient
value may or may not be valid for a given assembly.
The baseline and assembly coefficient values will be
identical only when the relative placement of the
components in the assenhly is such that aerodynamic
interference effects are eliminated. Figures 2-6
through 2-8 illustrate interference-free component
arrangements for Type S pitot tubes having external
tubing diameters between 0.48 and 0.95 cm (3/16 and
3/8 in.). Type S pitot tube assemblies that fail to
meet any or all of the specificationsof Figures 2-6
through 2-8 shall be calibrated according to the
procedure outlined in Sections 4.1.2 through 4.1.5
below, and prior to calibration, the vatues of the
intercowponent spacings (pitot-nozzle,
pitot-thermocouple, pitot-probe sheath) shall be
measured and recorded.

NOTE: Do not use any Type S pitot tube asserbly
which is constructed such that the impact pressure
opening plane of the pitot tube is below the entry
plane of the nozzle (see Figure 2-6b).

4.1.2 Calibration Setup. If the Type S Pitot tube is to
be calibrated, one leg of the tube shall be
permanently marked A, and the other, H. Calibration
shalt be done in a flow system having the following
essential design features:

4.1.2.1 The flowing gas stream must be confined to a duct of
definite cross-sectional area, either circular or
rectangular. For circular cross-sections, the
minimum duct diameter shall be 30.5 cm (12 in.); for
rectangular cross-sections, the width (shorter side)
shalt be at least 25.4 cm (10 in.).
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4.1.2.2 The cross-sectional area of the calibration duct
must be constant over a distance of 10 or more duct
diameters. For a rectangular cross-section, use an
equivalent diameter, calculated from the following
equation, to determine the nuaber of duct diameters:

2LW
2-IDe_ (L+W)

Where:

D Equivalent diameter
Length

W = Width

To ensure the presence of stable, fully developed
flow patterns at the calibration site, or "test
section,° the site must be Located at least eight
diameters downstream and two diameters upstream from
the nearest disturbances.

NOTE: The eight- and two-diameter criteria are not
absolute; other test section locations may be used
(subject to approval of the Adninistrator), provided
that the flow at the test site is stable and
demonstrably parallel to the duct axis.

4.1.2.3 The flow system shall have the capacity to generate
a test-section velocity around 915 m/min
(3,000 ft/min). This velocity must be constant with
time to guarantee steady flow during calibration.
Note that Type S pitot tube coefficients obtained by
single-velocity calibration at 915 uVmin
(3,000 ft/min) will generally be valid to within
: 3 percent for the measurement of velocities above
305 m/min (1,000 ft/min) and to within s 5 to
6 percent for the measurement of velocities between
180 and 305 m/min ( 600 and 1000 ft/min). If a more
precise correlation between Cp and velocity is
desired, the flow system shall have the capacity to
generate at least four distinct time-invariant
test-sectibn velocities covering the velocity range
from 180 and 1,525 m/min ( 600 to 5,000 ft/min), and
calibration data shall be taken at regular velocity
intervals over this range ( see Citations 9 and 14 in
Section 6 for details).
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4.1.2.4 Two entry ports, one each for the standard and Type
S pitot tubes, shall be cut in the test section; the
standard pitot entry port shalt be located slightly
downstream of the Type S port, so that the standard
and Type S impact openings will lie in the same
cross-sectionaL plane during calibration. To
facilitate aligr^ent of the pitot tubes during
calibration, it is advisable that the test section
be constructed of plexiglass or some other
transparent msterial.

4.1.3 Calibration Procedure. Note that this procedure is
a general one and nust not be used without first
referring to the special considerations presented in
Section 4.1.5.- Note also that this procedure
applies only to single-velocity calibration. To
obtain calibration data for the A and B sides of the
Type S pitot tube, proceed as follaws:

4.1.3.1 Make sure that the manometer is properly filled and
that the oil is free from contamination and is of
the proper density. Inspect and leak-check all
pitot lines; repair or replace if necessary. ..

4.1.3.2 Level and zero the manometer. Turn on the fan and
allow the flow to stabilize. Seal the Type S entry
port.

4.1.3.3 Ensure that the manometer is level and zeroed.
Position the standard pitot tube at the calibration
point (determined as outlined in Section 4.1.5.1),
and align the tube so that its tip is pointed
directly into the flow. Particular care should be
taken in aligning the tube to avoid yaw and pitch
angles. Make sure that the entry port surrounding
the tube is properly sealed.

4.1.3.4 Read nP td and record its value in a data table
similar sio the one shown in Figure 2-9. Remove the
standard pitot tube from the duct and disconnect it
from the manometer. Seal the standard entry port.

4.1.3.5 Comect the Type S pitot tube to the manometer.
Open the Type S entry port. Check the manometer
level and zero. Insert and align the Type S pitot
tube so that its A side impact opening is at the
same point as was the standard pitot tube and is
pointed directly into the flow. Make sure that the
entry port surrounding the tube is properly seated.
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4.1.3.6 Read Al', and enter its value in the data tabLe.
Remove the Type S pitot tube from the duct and
disconnect it from the manometer.

4.1.3.7 Repeat steps 4.1.3.3 through 4.1.3.6 above untiL
three pairs of nP readings have been obtained.

4.1.3.8 Repeat steps 4.1.3.3 through 4.1.3.7 above for the B
side of the Type S pitot tube.

4.1.3.9 Perform calculations, as described in Section 4.1.4
beLow.

4.1.4 CaLculations.

4.1.4.1 For each of the six pairs of eP readings (i.e.,
three from side A and three from side 8) obtained in
Sectipn 4.1.3 above, calculate the value of the Type
S pitot tube coefficient as follows:

^Pstd 2-2
CP(s) -CP(std) Qp

s

Where:

Cp(s)• Type S Pitot tube coefficient

(std)° Standard Pitot tube coefficient:Cp
use 0.99 if the coefficient is
unknown and the tube is designed
according to the criteria of
Sections 2.7.1 to 2.7.5 of this
method.

° Pstd - Velocity head measured by the
standard pitot tube, cm H20 (in.
P20)

nPs = Velocity head measured by the Type
S pitot tube, cm H20 (in. H20)

4.1.4.2 Calculate C (side A), the mean A side coefficient,
d C i @(s d B), the mean B side coefficient:an

calcu?ate the difference between these two average
values.
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4.1.4.3 Calculate the deviation of each of the three A-side
vaLues of C ( s) from C ( side A), and the deviation
of each 8-s4de value og Cp(s) from Cp ( side B). Use
the following equation:

Deviation = Cp(B)-Cp(A or B) 2-3

4.1.4.4 Calculate a, the average deviation from the mean,
for both the A and B sides of the pitot tube. Use
the following equation:

3

^ ICD(s)-CD(A or B)

a(sideAorB)= 1
3

2-4

4.1.4.5 Use the Type S pitot tube only if the values of a
(side A) and a ( side B) are less than or equal to
0:01 and if the absolute value of the difference
between C (A) and C ( B) is 0.01 or Less.
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4.1.5 Special considerations.

4.1.5.1 Selection of calibration point.

4.1.5.1.1 When an isolated Type S pitot tube is
calibrated, select a calibration point at or near
the center of the duct, and follow the procedures
outlined in Section 4.1.3 and 4.1.4 above. The Type
S pitot coefficients so obtained, i.e., C (side A)
and C,(side 8), will be valid, so long Ps either:
(1) t^ie isolated pitot tube is used; or (2) the
pitot tube is used with other cosponents (nozzle,
thermocouple, sample probe) in an arrangement that
is free from aerodynamic interference effects (see
Figures 2-6 through 2-8).

4.1.5.1.2 For Type S pitot tube-thermocouple
conbinations (without sample probe), select a
calibration point at or near the center of the duct,
and follow the procedures outlined in Sections 4.1.3
and 4.1.4 above. The coefficients so obtained will
be valid so long as the pitot tube-thermocouple
combination is used by itself or with other
components in an interference-free arrangement
(Figures 2-6 and 2-8).

4.1.5.1.3 For assemblies with sample probes, the
calibration point should be located at or near the
center of the duct; however, insertion of a probe
sheath into a small duct may cause significant
cross-sectionai area blockage and yield incorrect
coefficient values (Citation 9 in Section 6).
Therefore, to minimize the blockage effect, the
calibration point may be a few inches off-center if
necessary. The actual blockage effect will be
negligible when the theoretical blockage, as
determined by a projected-area model of the probe
sheath, is 2 percent or less of the duct
cross-sectional area for assemblies without external
sheaths (Figure 2-10a), and 3 percent or less for
assemblies with external sheaths (Figure 2-10b).
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4.1.5.2 For those probe assemblies in which pitot
tube-nozzle interference is a factor ( i.e., those in
which the pitot-nozzle separation distance fails to
meet the specification illustrated in Figure 2-6a),
the value of C(s) depends upon the amount of

"free-space b06n the tube and nozzle, and
therefore is a function of nozzle size. I n these
instances, separate calibrations shall be performed
with each of the comronly used nozzle sizes in
place. Note that the single-velocity calibration
technique is acceptable for this purpose, even
though the larger nozzle sizes (>0.635 cm or
1/4 in.) are not ordinarily used for isokinetic
sampling at velocities around 915 mVmin
(3,000 ft/min), which is the calibration velocityF
note also that it is not necessary to draw an
isokinetic sample during calibration (see Citation
19 in Section 6).

4.1.5.3 For a probe assembly constructed such that its pitot
tube is always used in the same orientation, only
one side of the pitot tube need be calibrated (the
side which will face the flow). The pitot tube wst
still aeet the alignnent specifications of
Figures 2-2 or 2-3, however, and oust have an
average deviation (a) value of 0.01 or less (see
Section 4.1.4.4).

4.1.6 Field Use and Recalibration.

4.1.6.1 Field Use.

4.1.6.1.1 When a Type S pitot tube ( isolated tube
or assembly) is used in the field, the appropriate
coefficient value ( whether assigned or obtained by
calibration) shal( be used to perform velocity
calculations. For calibrated Type S pitot tubes,
the A side coefficient shall be used when the A side
of the tube faces the flow, and the B side
coefficient shall be used when the B side faces the
flow; alternatively, the arithmetic average of the A
and B side coefficient values may be used,
irrespective of which side faces the flow.
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4.1.6.1.2 When a probe assembly is used to sample a
small duct (12 to 36 in. in diameter), the probe
sheath sometimes blocks a significant part of the
duct cross-section, causing a reduction in the
effective value of C (s). Consult Citation 9 in

gSection 6 for detail . Conventional pitot-sampling
probe assemblies are not reconmerded for use in
ducts having inside diameters smaller than 12 inches
(Citation 16 in section 6).

4.1.6.2 Recalibration.

4.1.6.2.1 Isolated Pitot tubes. After each field
use, the pitot tube shalt be carefully reexamined in
top, side, and end views. If the pitct face
openings are still aligned within the specifications
illustrated in Figures 2-2 or 2-3, it can be assumed
that the baseline coefficient of the pitot tube has
not changed. If, however, the tube has been damaged
to the extent that it no longer meets the
specifications of Figures 2-2 or 2-3, the damage
shalt either be repaired to restore proper alignment
of the face openings or the tube shall be discarded.

4.1.6.2.2 Pitot tube Assemblfes. After each field
use, check the face opening alignment of the pitot
tube, as in Section 4.1.6.2.1; also, remeasure the
intercomponent spacings of the assembly. If the
intercomPonent spacings have not changed and the
face opening alignment is acceptable, it can be
assumed that the coefficient of the assembly has not
changed. If the face opening alignment is no longer
within the specifications of Figures 2-2 or 2-3,
either repair the damage or replace the pitot tube
(calibrating the new assembly, if necessary). If
the intercomponent spacings have changed, restore
the original spacings or recalibrate the assembly.

4.2 Standard pitot tube (if epplicable). If a standard 7-GN-56 and The standard pitot tube used for
pitot tube is used for the velocity traverse, the manufacturer's product velocity traverses meets the criteria
tube shall be constructed according to the criteria literature. of Section 2.7. It is used in
of Section 2.7 and shall be assigned a baseline conjunction with.a digital
coefficient value of 0.99. If the standard pitot micromanometer. The tube coefficient
tube is used as part of the assembly, the tube shall (undetermined) is an integral part of
be in an interference-free arrangement (subject to the internal program used by the
the approval of the Adninistrator). micrananometer to determine the

pressure differential and flow
velocity.
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4.3 Temperature Gauges. After each field use, calibrate 7-GN-56 No tevperature-measuritg devices are
dial thermaneters, liquid-filled bulb thermometers, used.
thenmcouple-potentianeter systems, and other gauges
at a temperature within 10 percent of the average
absolute stack temperature. For temperatures up to
405° C(761° F) use an ASTN mercury-in-glass
reference thermameter, or eyuivalent, as a
reference; alternatively, either a reference ,
thermocouple and potentiometer (calibrated by NBS)
or thermometric fixed points, e.g., ice bath and
boiling water (corrected for barometric pressure)
may be used. For teaperatures above 405° C
(761` F), use an NB5-calibrated reference
thermocouple-potentiometer system or an alternate
reference, 'subject to the approval of the
Adsinistrator.

If, during calibration, the absolute temperatures
measured with the gauge being calibrated and the
reference gauge agree within 1.5 percent, the
temperature data taken in the field shall be
considered valid. otherwise, the pollutant emission
test shall either be considered invalid or
adjustments (if appropriate) of the test results
shall be made, subject to the approval of the -
Adainistrator.

4.4 Barometer. Calibrate the barometer used against a 7-GN-56 No barometric-pressure-measuring
mercury barometer. devices are used.

5.0 calculations 7-GN-56 and The density program internaL to the
manufacturer's product digital micromanometer is used to

carry out calculations, retaining at least one extra decimal literature. determine stack gas velocities, which
figure beyond that of the acquired data. Round off figures are recorded on datasheets and
after final caLculation. averaged. The volunetric flow rate is

determined from the average flow
5.1 Nomenclature. See 40 CFR Pt. 60 App. A, Meth. 2, velocity and sampling duct cross-

page 657 and 658 for details). sectionaL area.
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40 CfR 60. Appendix A. Method 1. Semple and Velocitv This method applies See Section 2 1
Traverses for stationary Sources

. .
below.

1.0 Principle and Applicability The elevations of the se^rple ports are
18, 23, and 27 m(60, 74, and 88 ft)

1.1 Principle. To aid in the representative measurement _ above grade, the location of the last
of pollutant emissions and/or total volunetric flow . major flow disturbance. The top of the
rate from a stationary source, a measurement site stack is 61 m(200 ft) above the base.
where the effluent stream is flowing in a known
direction is selected, and the cross-section of the The sample ports are approximately 8.6,
stack is divided into a nurber of equal areas. A 10.6, and 12.6 diameters downstream the
traverse point is than located within each of these last major disturbance. The sample
equal areas. ports are approximately 20, 18, and 16

diameters upstream of the next major.
1.2 Applicability. This method is applicable to flowing disturbance.

gas streams in ducts, stacks, and flues. The method
cannot be used when: (1) flow is cyclonic or
swirling (see Section 2.4);

(2) a stack is smaller than about2 0.30 met2r Duct Diameter.: Yes The duct diameter is 2.1 m(7 ft).
(12 in.) in diameter, or 0.071 m(113 in. ) Sheets 9 and 12 from
cross-sectional area; or Blue Print File 8264 .

(3) the measurement site is Less than two stack or Sample Point Positions: Yes The elevations of the sample ports are
duct diameters downstream or Less than a half Drawing H-2-96794 18, 23, and 27 m(60, 74, and 88 ft)
diameter upstream from a flow disturbance. above grade, the locatfon of the last

Duct Diameter: major flow disturbance. The top of the
Sheets 9 and 12 from stack is 61 m (200 ft) above the base.
Blue Print File 8264

The duct diameter is 2.1 m(7 ft).

The sample ports are approximately 8.6,
10.6, and 12.6 diameters downstream the
Last major disturbance. The sample
ports are approximately 20, 18, and 16
diameters upstream of the next major
disturbance.

The requirements of this method must be considered before -
construction of a new facility from which emissions will be
measured; failure to do so may require subsequent
alterations to the stack or deviation from the standard
procedure. Cases involving variants are subject to approval
by the A<4ninistrator, U.S. Environimntal Protection Agency.
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2.0^ Procedure Sample Point Positions: Yes The elevations of the sample pnrts are
Drawing 11=2-96794 18, 23, and 27 m(60, 74, and 88 ft)

2.t Selection of Measurement Site. Saapling or velocity above the base of the stack. The top
measurement is performed at a site located at Least Duct Diameter: of the stack is 6.1 m(200 ft) above
eight stack or duct diameters downstream and two Sheets 9 and 12 from the base.
diameters upstream from any flow disturbance such as Blue Print File 8264 •
a bend, expansion, or contraction in the stack, or The duct diameter is 2.1 m (7 ft).
from a visible flame. If necessary, an alternative
location may be selected, at a position at least two The sairple ports are approximately 8.6,
stack or duct diameters duwnstream and a half 10.6, and 12.6 diameters downstream the
diameter upstream from any flow disturbance. For a last major disturbance. The sample
rectangular cross section, an equivalent diameter ports are approximately 20, 18, and 16
(De) shall be calculated from the following equation diameters upstream of the next major
to determine the upstream and downstream distances: - disturbance.

Da = jLY
LiN

LiW where L = length W= width. •

An alternative procedure is available for
determining the acceptability of a measurement
location not meeting the criteria above. This
procedure, determination of gas flow angles at the
sampling points and coaparing the results with
acceptability criteria, is described in Section 2.5.

2.2 Determining the Number of Traverse Points. This method is required for determining
the sample site, not the nudber of
points in a traverse. Samples are
collected by rake, not traverse.

2.2.1 Particulate traverses. When the eight- and Eight- and two-diameter criteria met.
two-diameter criterion can be met, the minimum Samples are collected by a 16-port
nudber of traverse points shall'be: (1) twelve, for , rake, not traverse. Sample rake is
circular or rectangular stacks with diameters (or described in comparison to ANSI
equivalent diameters) greater than 0.61 meter N13.1-1969, Section A3.2 (ANSI 1969).
(24 in.);

(2) eight, for circular stacks with diameters Not applicable The duct diameter is greater than
between 0.30 and 0.61 meter (12-24 in.); 0.61 m (24 in).

(3) nine, for rectangular stacks with equivalent Not applicable This stack is circular, not
diameters between 0.30 and 0.61 meter (12-24 in.). rectangular.
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When the eight- and two-diameter criterion cannot be met, Not applicable Eight and two criterion met.
the minimm number of traverse points is determined from
Figure 1-1. Before referring to the figure, however,
determine the distances from the chosen measurement site to
the nearest upstream and downstream disturbances, and divide
each distance by the stack diameter or equivalent diameter,
to determine the distance In teraa of the number of duct
diameters. Then, determine from Figure 1-1 the mininua
number of traverse points that corresponds: (1) to the
number of duct diameters upstream; and (2) to the number of
diameters downstream. select the higher of the two minimua
txmbers of traverse points, or a greater value, so that for
circular stacks the number is a multiple of 4, and for
rectangular stacks, the number is one of those shown in
Table 1-1. -

2.2.2 Velocity (Mon-Particulate) Traverses. When velocity Not applicable Velocity is measured by multipoint
or volunetric flow rate is to be determined (but not probe, not by traverse.
particulate matter), the same procedure as that for
particulate traverses (Section 2.2.1) is followed, NOTE: Velocity probe is discussed in
except that Figure 1-2 may be used instead of Method 114 Coaparison, Section 4.3.7.
Figure 1-1.

2.3 Cross-sectionel Layout and Location of Traverse Not applicable Not applicable. Method 1 is used for
Points. determining the sample site, not the'

ranber of points in a velocity
traverse. Velocity is measured by

• rtultipoint probe, not by traverse.
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2.3.1 Circular Stacks. Locate the traverse points on two Not applicable Method 1 is used for determining the
perpendicular diameters according to Table 1-2 and smrQle site, not the nuater of points
the example shovn on Figure 1-3. Any equation (for in a traverse.
exasples, see Citations 2 and 3 in the Bibliography)
that gives the same values as those in Table 1-2 may
be used in lieu of Table 1-2.

For particulate traverses, one of the diameters sust
be in a plane containing the greatest expected
concentration variation, e.g., after bends, one
diameter shalt be in the plane of the bend. This
requirement becomes less critical as the distance
from the disturbance increases; therefore, other
diameter locations may be used, subject to approval
of the Adnin9strator.

In addition for stacks having diameters greater than
0.61 m(24 in.) no traverse points shall be located
within 2.5 centimeters (1.00 in.) of the stack
walls; and for stack diameters equal to or less than
0.61 m(24 in.), no traverse points shall be located
within 1.3 cm (0.50 in.) of the stack Nalls. To
meet these criteria, observe the procedures given
below.

2.3.1.1 Stacks With Diameters Greater Than 0.61 m(24 in.). Not applicable The diameter of this stack 10.81 m
When any of the traverse points as located in (7 fU) is greater than 0.61 m
Section 2.3.1 fall within 2.5 cm (1.00 in.) of the (24 in.).
stack Nalts, relocate them away from the stack ualls •
to: (1) a distance of 2.5 cm (1.00 in.); or (2) a
distance equal to the nozzle inside diameter,
whichever is larger. These relocated traverse
points (on each end of a diameter) shall be the

" "adjustedl traverse points.

Whenever two successive traverse points are combined
to form a single adjusted traverse point, treat the
adjusted point as two separate traverse points, both
in the sampling (or velocity measurement) procedure,
and in recording the data.

2.3.1.2 Stacks With Diameters Equal to or Less Than 0.61 m
(24 in.). Follow the procedure in Section 2.3.1.1,
noting only that any "adjusted" points should be
relocated away from the stack ualls to: (1) a
distance of 1.3 cm (0.50 in.); or (2) a distance
equal to the nazzle inside diameter, whichever is
larger.
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2.3:2 Rectangular Stacks. Determine the nuaher of Not applicable The stack is circular, not rectanguler.
traverse points as explained in Sections 2.1 and 2.2
of this method. From Table 1-1, determine the grid
configuration. Divide the stack cross-section into
as many equal rectangular elemental areas as
traverse points, and then locate it traverse point at
the centroid of each equal area according to the
example in Figure 1-4.

If the tester desires to use more than the minimum
ramber of traverse points, expand the aminimum
nuiber of traverse points" matrix (see Table 1-1) by
adding the extra traverse points along one or the
other or both legs of the matrix; the final matrix
need not be balanced. For example, if a 4x3
"minimun nunber of points" matrix were expanded to
36 points, the final matrix could be 9x4 or 12x3,
and would not necessarily have to be 6x6. After
constructing the final matrix, divide the stack
cross-section into as many equal rectangular,
elemental areas as traverse points, and locate a
traverse point at the centroid of each equal area.

The situation of traverse points being too close to
the stack walls is not expected to arise with
rectangular stacks. If this problem should ever
arise, the Administrator must be contacted for
resolution of the matter.

2.4 Verification of Absence of Cyclonic Flow. In most Yes There are no cyclanes or inertial
stationary sources, the direction of stack gas flow demisters following venturi scrubbers
is essentially parallel to the stack walls. on this system.
However, cyclonic flow may exist (1) after such
devices as cyclones and inertial demisters following
venturi scrubbers, or

(2) in stacks having tangential inlets or other duct Drawing H72-55019K Rev 2 Yes This stack does not have a tangential
configurations which tend to induce swirling; in inlet or other duct configuration that
these instances, the presence or absence of cyclonic tends to induce swirling.
flow at the sampling location msst be determined.
The following techniques are acceptable for this
determination.
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Level and zero the manometer. Connect a Type S pitot tube Not applicable Because there are no cyclones, inertial
to the manometer. Position the Type S pitot tube at each demisters following venturi scrubbers,
traverse point, in succession, so that the planes of the tangential inlets, or other duct
face openings of the pitot tube are perpendicular to the configuration that tend to indece
stack cross-sectional plane; when the Type S pitot tube is swirling, there is no need to determine
in this position, it is at ',0° reference." Note the the presence or absence of cyclonic
differential pressure ( AP) reading at each traverse point. flow.
If a null ( zero) pitot reading is obtained at 00 reference
at a given traverse point, an acceptable fl"ow condition
exists at that point. If the pitot reading is not zero at •
0° reference, rotate the pitot tube ( up to t 90° yaw angle),
until a null reading is obtained. Carefully determine and
record the value of the rotation angle ( a) to the nearest
degree. After the null technique has been applied at each
traverse point, calculate the average of the absolute values
of a; assign a values of 00 to those points for which no
rotation was required, and include these in the overall
average. If the average value of a is greater than 20', the
overall flow condition in the stack is unacceptable and
alternative methodology, subject to the approval of the
Adninistrator, must be used to perform accurate saaple and
velocity traverses.

The alternative procedure described in Section 2.5 may be
used to determine the rotation angles in lieu of the
procedure described above.

2.5 Alternative Measurement Site Selection Procedure. Saaple Point Positions: Not applicable The selected site is greater than 2
This alternative applies to sources where Drawing H-2-96794 diameters downstream and 1/2 diameter
measurement locations are less than 2 equivalent upstream from a flow disturbance.
stack or duct diameters downstream or less than 1/2 Duct Diameten:
duct diameter upstream from a flow disturbance. The sheets 9 and 12 from
alternative should be limited to ducts larger than Blue Print File 8264
24 in. in diameter where blockage and watt effects
are minimal. A directional flow sensing probe
used to measure pitch and yaw angles of the gas flow
at 40 or more traverse points; the resultant angle
is calculated and compared with acceptable criteria
for mean and standard deviation. •

NOTE: Both the pitch and yaw angles are measured from a
line passing through the traverse point and parallel to the
stack axis. The pitch angle is the angle of the gas flow
component in the plane that INCLUDES the traverse tine and
is parallel to the stack axis. The yaw angle is the angle
of the gas flow component in the plane PERPENDICULAR to the
traverse line at the traverse point and is measured from the
line passing through the traverse point and parallel to the
stack axis.
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2.5.1 Apparatus. Not applicable See 2.5, above.

2.5.1.1 Directional Probe. Any directional probe, such as
United Sensor Type DA Three-Dimensional Directional
Probe, capable of measuring both the pitch and yaw
angles of gas flows is acceptable. (NOTE: Mention
of trade name or specific products does not
constitute endorsement by the U.S. Environmental
Protection Agency.) Assign an identification rnnber
to the directional probe, and permanently mark or
engrave the nudxr on the body of the probe. The
pressure holes or directional probes are susceptible
to plugging.when used in particulate-laden gas
streams. Therefore, a system for cleaning the
pressure holes by "backpurging" with pressurized air
is required.

2.5.1.2 Differential Pressure Gauges. Inclined manometers, Not applicable See 2.5, above.
U-tube manometers, or other differential pressure
gauges (e.g., magnehelic gauges) that met the
specifications described in Method 2, section 2.2.

NOTE: If the differential pressure gauge produces
both negative and positive readings, then both
negative and positive pressure readings shalt be
calibrated at a minimum of three points as specified
in Method 2, section 2.2.

2.5.2 Traverse Points. Use a minimua of 40 traverse Not applicable See 2.5, above.
points for circular ducts and 42 points for
rectangular ducts for the gas flow angle
determinations. Follow section 2.3 and Table 1-1 or
1-2 for the location and layout of the traverse
points. If the measurement Location is determined
to be acceptable according to the criteria in this
alternative procedure, use the same traverse point
nurtber and Locations for sampling and velocity
measurements.
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2.5.3 Measurement Procedure. Not applicable See 2.5, above.

2.5.3.1 Prepare the directional probe and differential
pressure gauges as recommended by the manufacturer.
Capillary tubing or surge tanks may be used to
dampen pressure fluctuations. i t is recoamended;,
but not required, that a pretest teak check be
conducted. To perform a teak check, pressurize or
use suction on the iapact opening until a reading of
at least 7.6 cm (3 in.) R20 registers on the
differential pressure gauge, then plug the impact
opening. The pressure of a teak-free system will
remain stable for at least 15 seconds.

2.5.3.2 Level and zero the manometers. Since the manometer Not applicable See 2.5, above.
level and zero may drift because of vibrations and
temperature changes, periodically check the level
and zero during the traverse.

2.5.3.3 Position the probe at the appropriate locations in Not applicable See 2.5, above.
the gas stream, and rotate until zero deflection is
indicated for the yaw angle pressure gauge.
Determine and record the yaw angle. Record the
pressure gauge readings for the pitch angle, and
determine the pitch angle from the calibration
curve. Repeat this procedure for each traverse
point. carplete a"back-purgea of the pressure
Lines and the impact openings prior to measurements
of each traverse point.

A post-test check as described in section 2.5.3.1 is
required. If the criteria for a Leak-free system
are not met, repair the equipment,'and repeat the
flow angle measurements.

2.5.4 Calculate the resultant angle at each traverse Not applicable See 2.5, above.
point, the average resultant angle, and the standard
deviation using the following equations. Complete
the calculation retaining at Least one extra
significant figure beyond that of the acquired data.
Round the values after the final caLcuLations.

2.5.4.1 calculate the resultant angle at each traverse Not applicable See 2.5, above.
point:

2.5.5 The measurement location is acceptable if R<_ 20° Not applicable See.2.5, above.
and Sd <_ 10°.
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2.5.6 CaLibration. Use a flow system as described in Not applicabLe See 2.5, above.
Sections 4.1.2.1 and 4.1.2.2 of Method 2. In
addition, the flow system shall have the capacity to
generate two test-section velocities: one between
365 and 730 m/min (1200 and 2400 ft/min) and one
between 730 and 1100 (2400 and 3610ft/miN.

2.5.6.1 Cut two entry ports in the test section. The axes Not applicable See 2.5, above.
through the entry ports shall be perpendicular to
each other and intersect in the centroid of the test
section. The ports should be elongated slots
paralLel to the axis of the test section and of
sufficient length to allow measurement of pitch
angles while maintaining the pitot head position at
the test-section centroid. To faciLitate aligrtnent
of the directionaL probe during calibration, the
test section should be constructed of pLexiglass or
some other transparent material. All calibration
measurement should be made at the saame point in the
test section, preferably at the centroid of the
test-section.

2.5.6.2 To ensure that the gas flow is parallel to the Not applicable see 2.5, above.
central axis of the test section, follow the
procedure in Section 2.4 for cyclonic flow
determination to measure the gas flow angles at the
centroid of the test section from two test ports
located 90° apart. The gas flow angle measured in
each port nKlst be = 2° of 0°. Straightening vanes
should be installed, if necessary, to meet this
criterion.

2.5.6.3 Pitch Angle Calibration. Performs a calibration Not applicable See 2.5, above.
traverse accordjng to the manufacturer's recavoerded
protocol in 5' increments for angles from -60° to
t601 at one velocity in each of the two ranges
specified above. Average the pressure ratio values
obtained for each angle in the two flow ranges, and
plot a calibration curve with the average values of
the pressure ratio (or other suitable measurement
factor as reca,mended by the manufacturer) versus
the pitch angle. Draw a smooth Line through the
data points. Plot also the data values for each
traverse point. Determine the differences between
the measured data values and the angle from the
calibration curve at the same pressure ratio. The
difference at each comparison aust be within 2" for
angles between 0' and 40° and within 3° for angles
between 40' and 60`.
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2.5.6.4 Yaw Angle Calibration. Mark the three-dimensional Not applicable See 2.5, above.
probe to allow the determination of the yaw position
of the probe. This is usually a Line extending the
length of the probe and aligned with the impact
opening. To determine the accuracy of measurements
of the yaw angle, only the zero or iwll position
need be calibrated as follows. Place the
directional probe in the test section, and rotate
the probe until the zero position is found. With a
protractor or other angle measuring device, measure
the angle indicated by the yaw angle indicator on
the three-dimensional probe. This should be within
2° of 0'. Repeat this measurement for any other
points along the length of the pitot where yaw angle
measurements could be read in order to account for
variations in the pitot markings used to indicate
pitot head positions.

ANSI N13.1-1969. Guide to Saaolinc Airborne Radioactive
Naterials in Nuclear Facilities

4.2.1.2 Sampling point should be a minimua of five diameters Sample Point Positions: Yes The elevations of the sample ports are
(or 5 times the major dimension for rectangular Drawing H-2-96794 Rev 2 18, 23, and 27 m(60, 74, and 88 ft)
ducts) downstream from abrupt changes in flow above grade, which corresponds to the
direction or prominent transitions. Duct Diameter: last major flow disturbance in the

Sheets 9 and 12 from stack.
glue Print File 8264

The duct diameter is 2.1 m(7 ft).

The sample ports are therefore
approximately 8.6, 10.6, and 12.6
diameters above the last major
disturbance.

4.2.2 Samples should be representative with respect to H-2-96794 Yes Saaple points are a miriimua of 8 duct
physical and chemical composition of airstream. diameters downstrean from the last

contributor and are believed to be
representative. Particle size studies
are currently under way. This study is
under the direction of the
Environmental Protection group.

4.3.1 Sensitivity and accuracy of the analytical or . Yes Analytical or counting method is
counting method will determine the miriimum volune of adjusted to provide requisite accuracy
air which must be sampled to obtain the requisite and precision.
accuracy and precision of results. -
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4.3.2 If possible, the sample should be Large enough to WHC-EP-0141 shows that Yes The frequency of the record s®mple
permit 1/10 the permissible Level to be determined the PORE% Plant releases fitter and silver zeolite cartridge
with reliability. are below 1/10 of the exchange follows:

permissible level.
• If at all possible, record air

WHC-IP-0692, Sections samples are left running for a full
5.2.2.5 and 5.2.2.7 168-hour (7-day) week, to ensure a

representative saople.

• The silver zenlite cartridges are
exchanged as follows:

When the cartridges have been
in the sanple holder for 1
week.

- when radiation readings
indicate a buildup of greater
than 16 nR/hour within the last
8 hours.

- When requested by operations
management.

5.2.2 Airborne particulate matter should be evaluated and Particulate matter is sampled
characterized at regular intervals and before any continuously with sample filters
anticipated process change. removed at the frequency discussed

above.

The particulate size distribution has
not been measured for this stack.
Planning is under way for measurements
that will generate these data.
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5.2.2.1 Appropriate filtration should be chosen for Yes The Gelman Yersapor 3000 f ilter
sampltrg

yme
acry lic

r ^ ^
- supported by a ricfab

The manufacturer rates the efficiency
of this mediua at 91% for 0.3 pm
aerosol. The manufacturer recently
tested 24 samples from eight rolls in

- two lots with a 0.3-qw di-octyl
phthalate ( D0P) aerosol per American

- society for Testing and Materials
D 2986-71. The measured average
efficiency was 95.8%, and the standard
deviation was 1.6%. (This corresponds
to a lower 90% confidence limit of

' 93.5% for a single filter.) The
manufacturer does not recommend this
product t2or flow rates greater than 52
L/min-cm or for teaperatures above 275
°F.

5.2.2.1.7 Filter holders and support should be chosen Yes Stainless steel sairQle holders have
for proper chemical camatibility, mechanical strength, been used in the past. A design has
seating, and ease of operation in changing filters. been released to replace these with
Sample air movers should have the capability of aluminm sample holders. The sample
delivering the necessary air flow against the resistance holders are easily screwed apart and
of the sampling system. have a sealing ring to ensure that all

N-2-96780, Sheet I. the gas flows through the filter.
Proper location and choice of flow measurement device and
flow rate control is important. The sample flow measurement and control

- systems ensure that the air mover
, provides adequate air flow through the

sampler. These systems are located
downstream of the samp le collection
media ( filters and silver zeolite
cartridges) to prevent degradation of
the sample.
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5.3 Airborne radioactive gases or volatile materials Yes No irradiated fuel has been introduced

should be sampled by an appropriate method if into the POREX Plant for several years.
present. No dissolutions have been performed

since late 1989. Gaseous sampling 3
h d h h h L l fsa own t at t e eve s osyst%s H

and C had fallen to levels at or
below the analytical detection limit,
which were well below enviromiental
release and monitoring limits.

• Consequently, saaQling for these
radionuclides is no longer required or
performed. The release of other
radioactive gases decreased more
rapidly than for these radionuclides.
Consequently, there is no need for
gaseous radionuclide sampling.

Al. Minimization of the Length and bends of sample (No response requested.)
delivery lines will contribute to representative
saapling.

A2. The distance from the Last upstream disturbance to Sample Point Positions: Yes The elevations of the sample ports are
the point of sample extraction should be a minimum Drawing H-2-96794 Rev. 2 18, 23, and 27 m (60, 74, and 88 ft)
of five and preferably ten or more duct diameters - above the base of the stack, which is
downstream. Sampling from a verticaL run avoids Duct Diameter: the location of the last major
stratification due to gravity settling. Sampling as Sheets 9 and 12 from disturbance.
far downstream as possible avoids most transient Blue Print FiLe 8264
variation in airstream quaLity. The duct diameter is 2.1 m (7 ft).

The sample ports are therefore
approximatety 8.6, 10.6, and 12.6
diameters above the last major
disturbance.

A3.1 velocity and flow distribution should be known for m0E/RL-90-34 YES The Reynold's nwber of the stack is
the sampling point, and particle and gaseous Blue Print File-8264-SH-9 approximately 2,000,000, which is
composition should be representative, solidly in the turbulent regime. Since

there are no sources of cyclonic flow,
the flow pattern can be described as
well developed turbulent.
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A3.2 A muLtiple nusber of withdrawal points each H-2-65648 Yes The rake that has been used for the
representing approximately equaL areas based on the record saaple has sixteen inlet ports,
duct or stack dimensions is desirable. spaced symnetricatly about the center

tine of the stack. The ports are
arranged to collect air from the
approximate centers of equal-area semi-
annulL. (For an amulus, the "centeru
is half way between the inner and outer
radii of an annutus.) The table
compares the actual and ideal locations
of the inlet ports, and also lists the
difference. The positions are measured
from the center of the stack. The
tolerance on the actual dimensions is
0.3 cm.

Old 16-point. rake (still used for
record sample)

Metric (cm) Metric (cm)
Actual Ideal Difference
18.80 18.859 0.06
45.72 45.529 0.19
59.44 59.334 0.10
70.36 70.381 0.02
80.01 79.886 0.12
88.39 88.363 0.03
96.01 96.089 0.08
103.12 103.235 0.11
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A3.2 A sultiple nuirber of withdrawal points each H-2-96792 Yes The new sample rakes (all the saapling
representing approximately equal areas based on the H-2-96793 systems except the record sample) are
duct or stack dimensions is desirable. (CONTINUED) designed to collect samples from the

approximate centers of equal-area
annuti in the stack. (For an annulus,
the "centera is half way between the
inner and outer radii of an annulus.)
The table below compares the actual and

" ideal locations of the inlet ports, and
_ also Lists the difference in inches.

The positions are measured from the
center of the stack, in the direction
away from the liner penetration.

The limits for the locations of the new
probes should therefore be:

SI (cm) SI (cm) SI (cm)
- Actual Ideal Difference

-101.60 -102.032 -0.43
-81.28 -81-269 0.01
-50.80 -52.572 -1.77
0.00 0.000 0.00

68.58 68.513 -0.07
91.44 92.244 0.80

A3.3 The velocity distribution across the duct or stack DOE/RL-90-34 Yes The Reynold's ranber of the stack is
should be known in order to establish isokinetic Blue Print F(1e-8264-SH-9 approximately 2,000,000, which is
flow and representative sample points. ' solidly in the turbulent regime. Since

there are no sources of cyclonic flow,
the flow pattern can be described as
well developed turbulent. Sample flow
rate is adjusted to maintain isokinesis
in saaple rake, see Method 114
Comparison, Sections 4.3.6 and 4.3.7.

m-Q
I
O
A
rn
Oo



9 3 ! 27'a ,7.a ! 3% 4

.o

.A

APPLICABLE REGULATION, STANDARD, OR
REQUIREMENT

PLANT
DOCUMENTATION

DOES SYSTEM
MEET

REQR'MTS4
EXPLRNATORY REMARKS

A3.4 SmrQling probe configuration is recomnended by H-2-96792 Yes The 291-A-1 saaplers use multipoint
figures in this standard, with minimm radius bends H-2-96793 probes, as described In Figure AS of
and precisely tapered probe end edges. ANSI N13.1-1969. The sampte inlets are

- " arranged over equal annular areas for
all but the record sampler, for which
equal semiannular areas are used.

" Figure AS calls cut a length as
approximately five times the diameter
and the radius of the bend as more than
five times the diameter. For the upper
and lower 8-point probes, the diameter
is 0.305 in., and the length and radius
are both 1.875 in., for a ratio of
approximately 6.2. For the middle
eight-point probes, the diameter is
0.35 in., and the length and radius are
both 2.0 in., for a ratio of
approximately 6.6.

For the 16-point saaple probe, the
H-2-65648 . length and radius are 2.0 in., and the

diameters are 0.180 in., 0.194 in., and
- 0.245 in. The corresponding ratios are

11.1, 10.3, and 8.16.

81. sampling line Length should be kept to a minimum DDE/RL-90-34 p.22 - Yes Using the lowest sample probe location
length. An estimate of the fraction of particles H-2-96794 for the record sample minimizes sertple
deposited in sampling lines under various conditions H-2-65648 Sheet 1 tine length.
should be made using the experimental data presented
in this appendix. Using the methodology of Appendix B,

assuming a 2µm particle size and a
particle density of 5kg/l, 44% of the

. particles are estimated to be deposited
in the sample line. This estimate does
not include resuspension.

It is believed that resuspension occurs
because there are no indications that
the lines are plugging. Furthermore,
preliminary results from a line loss

. study on another stack indicates that
more Large particles exit long sample
lines than enter them. This
observation is consistent with the view
that deposited particles resuspend
after agglomerating on the watl of the
sample line.
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B3 Velocities must be kept high enough to avoid appreciable DOE/RL-90-34 p.22 Yes The sample flow has a Reynold6s nunber
Losses by Brownian diffusion. N-2-65648 Sheet 1 of approximately 8,000.

B5 Elbows in sampling Lines should be avoided if at all H-2-96794 Yes There are no unnecessary bends. The
possible. first bend (in the sample probe) meets
When required, the bend radius of the elbow should beas the criteria of Appendix A. The second
long as practical, and design flow rates through any line has a radius approximately ten times
containing an elbow should be kept low. larger than the Largest radius for
When possible, the sampler installation should allow for which the Appendix presents data.
probe removal in order to evaluate the losses in the
probe entry elbow and to permit cleaning• The only obstacle to removal of the

probe is its extreme height above the
ground. This height is mandated by
this American National Standards
Institute (ANSI) standard.

40 CFR^61. Aooendix B. Method 114, Test Nethods for See point-by-point Yes The Gelman Versapcr 3000 filter
Measurina Radionuclide Emissions from Stationary Sources comparison with ANSI mediuo is an acrylic copolymer men6rane

N13.1-1969. supported by a nonwoven nylon fabric. -
2.1 Radionuclides as Particulates. The extracted The manufacturer rates the efficiency

effluent stream is passed through a filter media to - of this mediim at 91% for 0.3-Pm
remove the particulates. The filter must have a aerosol. The manufacturer recently
high efficiency for removal of sub-micron particles. , tested 24 saaples with a 0.3-pm DOP
The guidance in ANSI N13.1-1969 shall be followed in aerosol per ASTM D 2986-71. The
using filter media to colLect particulates measured average efficiency was 95.8%,
(incorporated by reference-see § 61.18). and the standard deviation was 1.6%,

which supports the rated efficiency
(see Section 5.2.2.1).

2.2 Radionuclides as Gases. Not appLicable No irradiated fuel has been introduced
into the PUREX Plant for several years.

2.2.1 The Radionuclide Tritiun (H-3). Tritiun in the form No dissolutions have been performed
of water vapor is coLlected from the extracted since late 1989. Gaseous sampling
effluent sample by sorption, condensation or lystemst^ave shown that the levels of
dissolution techniques. Appropriate collectors may H and C have fallen to levels at or
include silica gel, molecular sieves, and ethylene below the analytical detection Limit,
glycol or water bubblers. which were well below environmental

, release and monitoring limits.
Tritiua in the gaseous form may be measured directly , Consequently, saspling for these
in the sample stream using Method B-1, collected as radionuclides is no longer required or
a gas samp(e or may he oxidized using a metal . performed.
catalyst to tritiated water and collected as
described above.
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2.2.2 Radionuclides of Iodine. Iodine is collected from Yes No irradiated fuel has been introduced
an extracted sasple by sorption or dissolution into the PUREX Plant for several years.
techniques. Appropriate coLlectors may include No dissolutions have been performed
charcoal, ispregnated charcoal, aietal zeolite and since late 1989. Purthermore,
caustic solutions. concentrations of radioiodine in any

fuel available for processing have
decayed to such a low level that there

- is no longer any requirement to monitor
for iodine. Nevertheless, sampling for
iodine continues at this time but may
be discontinued in the near future.

After flQMing through the Gelman
Versepor 3000 filter, the gas sasple
flows through two silver zeolite
cartridges to capture iodine.

2.2.3 Radionuclides of Argon, Krypton and Xenon. Not applicable No irradiated fuel has been introduced
Radionuclides of these elements are either measured into the PUREIt Plant for several years.
directly by an in-line or off-line monitor, or are No dissolutions have been perforrd
collected from the extracted sample by Low 14nce Late 1989. The levels of H and
teoperature sorption techniques, Appropriate sorbers . C had fallen to levels at or below
may Include charcoal or metal zeolite. the analytical detection limit. The

release of other radioactive gases
decreased even more rapidly.
Consequently, there is no need for
gaseous radionuclide sampling.

2.2.4 Radionuclides of Oxygen, Carbon, Nitrogen and Radon. Not applicable There is no longer a need for gaseous
Radionuclides of these elements are measured radionuclide saspling (see Sections
directly using an in-(ine or off-line monitor. 2.2.1 through 2.2.3, above).
Radionuclides of carbon in the form of-carbon
dioxide may be collected by dissolution in caustic
solutions. -
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3.0 Radionuclide Analysis Methods

A series of inethods based on ^principles of amasurement" are
described which are applicable to the analysis of
radionuclides collected from airborne effluent streass at
stationary sources. These methods are applicable only under
the conditions stated and within the Limitations described.
Some methods specify that only a single radionuclide be
present in the sample or the chemically separated sa,mple.
This condition shoyld be interpreted to mean that no other
radionuclides are present in quantities which would
interfere with the measurement.

Also identified (Table 1) are methods for a selected list of
radionucLides. The listed radioructides are those which are
most comoonly used and which have the greatest potential for
causing dose to m,eabers of the public. Use of methods based
on principles of ineasurement other than those described in
this section must be approved in advance of use by the
Achinistrator. For radionuclides not listed in Table 1, any
of the described methods may be used provided the user can
demonstrate that the applicability conditions of the method
have been net.

The type of inethod applicable to the analysis of a
radionuclide is dependent upon the type of radiation
emitted, i.e., alpha, beta or gamna. Therefore, the
methods described below are grouped according to principles
of ineasurements for the analysis of alpha, beta and gamna
emitting radionuclides. "
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3.1 Methods for Alpha Emitting Radionuclides LA-549-112 Yes Our method involves dissolution (LA-
LA-943-123 549-112), chemical separation (LA-943-

3.1.1 Method A-1, Radiochemistry-Alpha Spectrometry. LA-542-101 123), electrodeposition ( LA-542-101),
LA-508-051 followed by alpha spectrometry ( LA-508-

Principle: The element of interest is separated 051) (WHC 1992a). It meets all the
from other elements, and from the sample matrix requirements of the EPA-suggested
using radiochemical techniques. The procedure may - g1hod.2,6his is u^W fE6 analyzing
involve precipitation, ion exchange, or solvent Am, Pu, and Pu in the air
extraction. Carriers Celements chemically similar filter samples. The activities of
to the element of interest) may be used. The these radionuclides are determined by
element is deposited on a planchet in a very thin direct comparison with the recoveries
film by electrodeposition or by coprecipitation on a of ( National institute of Stan*jds and
very small amount of carrier, such as lanthanun ighnology ( [NIST] traceable) Am and
fluoride. The deposited element is then counted Pu tracers.
with an alpha spectrameter. The activity of the
nuclide of interest is measured by the mmber of
alpha counts In the a^propriate energy region. A
correction for chemical yield and counting .
efficiency is made using a standardized radioactive
nuclide ( tracer) of the same element. if a
radioactive tracer is not available for the element
of interest, a predetermined chemical yield factor
may be used.

Applicability: This method is applicable for
determining the activity of any alpha-emitting
radionuclide, regardless of what other radionuclides
are present in the sanple provided the chemical
separation step produces a very thin sample and
remoees all other radionuclides which could
interfere in the spectral region of interest.
APHA-605(2), ASTM-D-3972(13).
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3.1.2 Method A-2, Radinchemistry-Alpha Counting. Not applicable Because the tracer technique is used in
the separation process, this method is

Principle: The element of interest is separated not used for air fitter analysis.
from other elements, and from the sample matrix
using radiochemistry. The procedure may involve
precipitation, ion exchange, or solvent extraction.
Carriers ( elements chemically similar to the element
of interest) may be used. The element is deposited'
on a planchet in a thin film and counted with a
alpha counter. A correction for chemicaL yield (if
necessary) is made. The alpha count rate measures
the total activity of all emitting radionuclides of
the separated element.

Applicability: This method is applicable for the •
measurement of any alphe-emitting radionuclide,
provided no other alpha emitting radionuclide is
present in the separated sample. It may also be
applicable for determining compliance, when other
radionuclides of the separated element are present,
provided that the calculated emission rate is .
assigned to the radionuclide which could be present
in the sample that has the highest dose conversion
factor. 1D0-12096(18).

3.1.3 Method A-3, Direct Alpha Spectrametry. L0-150-133 Not applicable Our method follows the procedure 1.0-
LA-508-110. 150-133, then LA-508-110 for total

Principle: The savple, collected on a suitable LA-508-051 alpha counts, and finally LA-508-051
filter, is counted directly on an alpha for alpha spectrometry ( WHC 1992a). It
spectrometer. The sample must be thin enough and partially meets the requirements of the
collected on the surface of the fitter so that any EPA method. This method is usually
absorption of alpha particle energy in the sample or used for emergency air s amp les. The
the filter, which would degrade the spectrum, is sample is counted on the alpha counter
minimal. of known efficiency to obtain the total

alpha counts. In the alpha energy
Applicability: This method is applicable to simple analysis (AEA), the relative peak
mixtures of alpha emitting radionuclides and only fractions of different alpha emitters
when the amount of particulates collected on the identified in the sample are
fitter paper are relatively smatt and the alpha determined. The peak fractions are
spectra is adequately resolved. Resolutions should then used to correct the total alpha
be 50 kev ( fWHM) or better, ASTH-D-3084(16). _ counts and thus detenaine the

activities of individual alpha
radionuclides present in the sample.
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3.1.4 Method A-4, Direct Alpha Counting (Gross alpha LA-508-110 Yes Our method follows the procedure LA-
determination). U-508-114 508-110 or LA-508-114 (WHC 1992a). It

meets all of the requirements stated in
Principle: The sasple, collected on a suitable the EPA-suggested method.
filter, is counted with an alpha counter. The
sample mut be thin enough so that self-absorption
is not significant and the filter must be of such a
nature that the particles are retained on the
surface.

Applicability: Gross alpha determination may be
used to measure emissions of specific radionuclides
only (1) when it is known that the sample contains
only a single radionuclide, or the identity and
isotopic ratio of the radionuclides in the sample
are well known, and (2) measurements using either
Method A-1, A-2 or A-5 have shown that this method
provides a reasonably accurate measurement of the -
emission rate. Gross alpha measurements are
applicable to unidentified mixtures of radionuclides
only for the purposes and under the conditions -
described in section 3.7. APHA-601(3), ASTM-
D-1943(10).

3.1.5 Method A-5, Chemical Determination of Uraniun. LA-925-107 Exceeds Total uraniun is determined by
performance of procedure LA-925=107 (WHC 1992a). The

Uranium: Uranium may be measured chemically by EPA method laser-induced kinetic phosphorescence
either colorimetry or fluorometry. In both analyzer is an iaprovement over the old
procedures, the sample is dissolved, the uranium is fluorometric method for uranium
oxidized to the hexavalent form and extracted into a . determination. It is highly sensitive
suitable solvent. Impurities are removed from the (lower detection level of 50 ppt is
solvent layer. For colorimetry, dibenzoylmethane is quite possible) because the laser
added, and the uranium is measured by the absorbance . frequency is used specifically for
in a colorimeter. For fluorometry, a portion of the excitation of uranium atoms. It is
solution is fused with a sodium fluoride-lithium faster and produces quality tnmbers.
fluoride flux and the uranium is determined by the Quality can also be monitored during
ultraviolet activated fluorescence of the fused disk analysis. It exceeds the requirements
in a fluorometer. mentioned in the EPA method.

Applicability: This method is applicable to the
measurements of emission rates of uranium when the
isotopic ratio of the uranium radionuclides is well
known. ASTM-E-318(15), ASTM-D-2907(14). •
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3.1.6 Method A-6, Radon-222-Continuous Gas Monitor. Not applicable

Principle: Radon-222 is measured directly in a
continuously extracted saaple stream by passing the
air stream through a calibrated scintillation cell.
Prior to the scintiLLation cell, the air stream is
treated to remuve particulates and excess moisture.
The alpha particles from radon-222 and its decay
products strike a zinc sulfide coating on the inside
of the scintillation cell praducing light pulses.
The light pulses are detected by a photomuLtiplier
tube which generates electrical pulses. These pulses
are processed by the system electronics and the read
out is in pCi/l of radon-222.

Applicability: This method is applicable to the
measurement of radon-222 in effluent streams which
do not contain significant quantities of radon-220.
Users of this method should calibratr the monitor in
a radon calibration chamber at least twice per year.
The background of the monitor should also be checked
periodically by operating the instruaent in a low
radon environment. EPA 520/1-89-009(24).

3.1.7 Method A-7, Radon-222-Alpha Track Detectors Not applicable

Principle: Radon-222 is measured directly in the
effluent stream using alpha track detectors (ATD).
The alpha particles emitted by radon-222 and its
decay products strike a small plastic strip and
produce suhmicron damege tracks. The plastic strip
is placed in a caustic solution that accentuates the
damage tracks which are counted using a microscope
or automatic counting system. The number of tracks
per unit area is corrected to the radon
concentration in air using a conversion factor
derived from data generated in a radon calibration
facility.

AppLicability: Prior approval from EPA is required
for use of this method. This method is only
applicable to effluent streams which do not contain
significant quantities of radon-220, unless special
detectors are used to discriminate against
radon-220. This method may be used only when ATDs
have been demonstrated to produce data comparable to
data obtained with Method A-6. Such data should be
suhmitted to EPA when requesting approval for the
use of this method. EPA 520/1-89-009(24).
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3.2 Methods for Gaseous Beta Emitting Radionuclides. Not applicable Noble gases are not aanitored. Rather,
the total available inventory is

3.2.1 Method B-1, Direct Counting in Flow-7hrough assuned to be released during fuel
Ionization Cha:sbers. dissolution. (The PUREX plant

ventilation system has no barriers to
Principle: An ionization chairber containing a the escape of noble gases.)
specific volume of gas which flows at a given flow
rate through the chasber is used. The sample
(effluent stream saapte) acts as the counting gas
for the chamber. The activity of the radionuclide
is determined from the current measured in the
ionization chaNxr.

Applicability: This method is applicable for
measuring the activity of a gaseous beta emitting
radionuclide in an effluent stream that is suitable
as a counting ga5, when no other beta-emitting
nuclides are present. DDE/EP-0096(1 7),
NCRP-58(23).

3.2.2 Method B-2, Direct Counting With Ln-line or Off-Line Not applicable
Beta Detectors.

Principle: The beta detector is placed directly in
the effluent stresa (in-line) or an extracted sanple
of the effluent stream is passed through a chanber
containing a beta detector (off-line). The
activities of the radionuclides present in the
effluent stream are determined from the beta count
rate, and a knowledge of the radionuclides present
and the relationship of the gross beta count rate
and the specific radionuclide concentration.

Applicability: This method is applicable only to
radionuclides with maxiaxm beta particle energies
greater then 0.2 NeV. This method may be used to
measure emissions of specific radionuclides only
when it is known that the sample contains only a
single radionuclide or the identity and isotopic
ratio of the radionuclides In the effluent stream
are well known. Specific radionuclide analysis of
periodic grab samples may be used to identify the
types and quantities of radionuclides present and to
establish the relationship between specific
radionuclide analyses and gross beta count rates.

This method is applicable to unidentified mixtures
of gaseous radionuclides only for the purposes and
under the conditions described in section 3.7.
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3.3 Methods for Non-Gaseous Beta Emitting Radionuclides. LA-549-112 Yes 9Ur a%hod for determining Sr,
LA-220-103 Sr/ Y In air filter sasqles is

3.3.1 Method B-3, Radiochemistry-Beta Counting. LA-508-111 carried out using procedures LA-549-112
(dissolution) and LA-220-103 (for

Principle: The element of interest is separated from chemical separation), followed by
other elements, and from the sample matrix by procedure LA-508-111 (total beta
radiochemistry. This may involve precipitation, counting) (WHC 1992a). The laboratory
distillation; ion exchange, or solvent extraction. method certainly meets the requirements
Carriers (elements chemically similar to the element stated above.
of interest) may be used. The element is deposited -
on a planchet, and counted with a beta counter.
Corrections for chemical yield and decay (if
necessary) are awde. The beta count rate determines
the total activity of all radionuclides of the
separated element. This method may also involve the
radiochwuical separation and counting of a daughter
element, after a suitable period of ingrowth, in
which case it is specific for the parent nuclide.

Applicability: This method is applicable for
measuring the activity of any beta-emitting
radionuclide, with a maximm energy greater than 0.2
MeV, provided no other radionuclide is present in
the separated senple. APHA-608(5).

3.3.2 Method 8-4, Direct Beta Counting (Gross beta LA-508-110 Yes For gross beta determination, procedure
determination). LA-508-114 LA-508-110 or LA-508-114 is followed

(WHC 1992a). It satisfies the method
Principle: The sample, collected on a suitable requirements.
filter, is counted with a beta counter. The sample
aust be thin enough so that self-absorption
corrections can be made.

Applicability: Gross beta measurements are
applicable only to radionuclides with maximum beta
particle energies greater than 0.2 MeV. Gross beta
measurements may be used to measure emissions of
specific radionuclides only (1) when it is known
that the sample contains only a single radionuclide,
and (2) measurements made using Method B-3 show
reasonable agreement with the gross beta
measurement. Gross beta measurements.are applicable
to mixtures of radionuclides only for the purposes
and under the conditions described in section 3.7. "
APHA-602(4), ASTM-D-1890(11).
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3.3.3 Method B-5, Liquid Scintillation Spectrometry. LA-348-101 Yes It is used for determining Pm in air
LA-218-112 filter samples (LA-549-112 for

Principle: An aliquot of a collected saaple or the LA-508-121 dissolution, LA-613-111 for chemical
result of some other chemical separation or LA-548-111 separation, LA-548-111 for
processing technique is added to a liquid LA-549-112 incorporating into scintillation
scintillation wcocktail" which is viewed by LA-613-111 cocktail, and LA-50B-121 for liquid
photomultiplier tubes in a Liquid scintillation scintillation counting). Ws is also
spectrometer. The spectrometer is adjusted to used for determination of C (LA-348-
establish a channel or "window,- for the pulse energy 101, LA-548-111, eP LA-508-121,
appropriate to the nuclide of interest. The activity sequentially) and H (LA-218-112, LA-
of the nuclide of interest is measured by the 548-111, and LA-508-121, sequentiatly)
counting rate in.the appropriate energy channeL. in gas samples (YHC 1992a). This
Corrections are made for chemical yield where method satisfies all of the
separations are made. , requirements.

Applicability: This method is applicable to any
beta-emitting nuclide when no other radionuclide is
present in the saaple or the separated sample
provided that it can be incorporated in the
scintillation cocktail. This method is also
applicable for samples which contain more than one
radionuclide but only when the energies of the beta
particles are sufficiently separated so that they
can be resolved by the spectrometer. This method is
most applicable to the measurement of low-energy
beta emitters such as tritius and carbon-14.
APHA.609(6), EMLLV-539-17(19).
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3.4 Ganma Emitting Radionuclides LA-508-052 Yes Our method uses gamaa ray spectroscopy
with high-resolution germanium

3.4.1 Method G-1. High Resolution Gamra Spectraoetry. detectors and follows procedure
LA-508-052 (WHC 1992a). It meets all

Principle: The saeple is counted with a high
_

the requirements explained in the EPA
resolution gamma detector, usually either a Ge(Li) - method.
or a high purity Ge detector, connected to a
multichannel analyzer or computer. The gaica
emitting radionuclides in the saaple are measured
from the gamma count rates in the energy regions
characteristic of the individual radionuclide.
Corrections are made for counts contributed by other
radionuclides to the spectral regions of the
radionuclides of interest. Radiochemical separations
may be made prior to counting but are usually not .".
necessary.

Applicability: This method is applicable to the
measurement of any gamna emitting radionuclide with
gamna energies greater than 20 keV. it can be .
applied to carplex mixtures of radionuclides. The
samples counted may be in the form of particulate
filters, absorbers, liquids or gases. The method may
also be applied to the analysis of gaseous ganma
emitting radionuclides directly in an effluent
stream by passing the stream through a chamber or
cell containing the detector. ASTM-3649(9), IDO-
12096( 18).
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3.4.2 Method G-2, Low Resolution Gamma Spectrometry. Not applicable

Principle: The sample is counted with a Log
resolution gamma detector, a thalliun activated
sodium iodide crystal. The detector is coupled to a
photoaultiplier tube and connected to a aultichannel
analyzer. The gamna emitting radionuclides in the
sample are measured from the gamma count rates in
the energy regions characteristic of the individual
radionuclides. Corrections are made for counts
contributed by other radionuclides to the spectral
regions of the radionuclides of interest.
Radiochemicat separation may be used prior to
counting to obtain less coaQlex ganma spectra if
needed.

Applicability: This method is applicable to the
measurement of gamma emitting radionuclides with
energies greater than 100 keV. Itcan be applied
only to relatively simple mixtures of gaoma emitting
radionuclides. The samples counted may be in the
form of particulate filters, absorbers, liquids or
gas. The method can be applied to the analysis of
gaseous radionuclides directly in an effluent stream
by passing the gas stream through a chamber or cell
containing the detector. ASTM-D-2459(12),
EMSL-LV-0539-17(19). -

3.4.3 Method G-3, Single Channel Gaama Spectrometry. Not applicable

Principle: The sample is counted with a thallium
activated socliun iodide crystal. The detector is
coupled to a photonultiptier tube connected to a
single channel analyzer. The activity of a gamma
emitting radionuclide is determined from the gamma
counts in the energy range for which the counter is
set.

Applicability: This method is applicable to the
measurement of a single gamma emitting radionuclide.
It is not applicable to mixtures of radionuclides.
The samples counted may be in the form of
particulate fiLters, absorbers, Liquids or gas. The
method can be applied to the analysis of gaseous
radionuclides directly in an effluent stream by
passing the gas stream through a chamber or cell
containing the detector.
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3.4.4 Method G-4, Gross Gaama Counting. Not applicable

Principle: The sample is counted with a gamsa
detector usually a thalliun activated sodita iodine
crystal. The detector is coupled to a
photomultiplier tube and ganma rays above a specific
threshold energy level are counted.

Applicability: Gross gamaa measurements may be used •
to ax:asure emissions of specific radionuclides only
when it is known that the swple contains a single
radionuclide or the identity and isotopic ratio of
the radionuclides in the effluent stream are well
known. When gross gamna measurements are used to
determine emissions of specific radionuclides
periodic measurements using Methods G-1 or G-2
should be made to demonstrate that the gross gaama
measurements provide reliable emission data. This
method may be applied to analysis of gaseous
radionuclides directly in an effluent stream by
placing the detector directly in or adjacent to the
effluent stream or passing an extracted saapLe of
the effluent stream through a chanber or cell
containing the detector.

^
^
m
v

0
a
rn
OD
I
^



9 3 ! 27 $53! 37,3 8

^.
a

co

APPLICABLE REGULATION, STANDARD, OR
REQUIRENENT

PLANT
DOCUMENTATION

DOES SYSTEM
MEET

REQR'MTS?
EXPLANATORY REMARKS

3.5 Counting Methods. All of the methods with the Yes Alpha proportional counters (hame-huilt
exception of Method A-5 involve counting the chamhers with EG6G ORTEC electronics),_
radiation emitted by the radionuclide. Counting window-type gas flow proportional
methods applicable to the measurement of alpha, bete counters (some having automatic sample
and gamna radiations are listed below. The equipment changer), surface-barrier solid-state

. needed and the counting principles involved are detectors connected to a uultichaw
described in detail in ASTM-3648(8). analyzer (MCA) (Series 85, Jupiter

system manufactured by Canberra
3.5.1 Alpha Counting: Industries, Inc.) are used for air

fitter analysis in 222-S Laboratory. -
•Gas Flow Proportional Counters. The alpha Laboratory equipment meets the EPA
particles cause ionization in the counting gas and specifications.
the resulting electricalpulses are counted. These
counters may be windowless or have very thin
windows.

.Scintillation Counters. The alpha particles
transfer energy to a scintillator resulting in a
production of Light photons which strike a
photamuLtiplier tube converting the light photons to
e(ectrical pulses which are counted. The counters
may involve the use of solid scintillation materials
such as zinc sulfide or liquid scintillation
solutions.

.solid-state Counters. semiconductor materials, such
as silicon surface-barrier p-n junctions, act as
solid ionization chamhers. The alpha particles
interact which the detector producing electron hole
pairs. The charged pair is collected by an applied
electrical field and the resulting electrical pulses
are counted.

•Alpha Spectrometers. semiconductor detectors used
in conjunction with multichanneL analyzers for
energy discrimination.
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3.5.2 Beta Counting: Yes - Window-type gas flow proportional
counter (some having an automatic

.lonization Chambers. These chanbers contain the sasple changer) liquid scintillation
beta-emitting nuclide in gaseous form. The spectrometers manufactured by Beckman
ionization current produced is measured. , Instruments, Inc., are used for

analysis. our counting equipment meets
.Geiger-MuLler (GM) Counters or Gas Flow the requirements.
Proportional Counters. The beta particles cause
ionization in the counting gas and the resulting
etectrical pulses are counted. Proportional gas flow
counters which are heavily shielded by Lead or other
metal, and provided with an anti-coincidence shield
to reject cosmic rays, are called Low background
beta counters. . ,

.scintillation Counters. The beta particles transfer
energy to a scintillator resulting in a production
of Light photons, which strike a photomultiplier
tube converting the light photon to electrical
pulses which are counted. This may involve the use
of anthracene crystals, plastic scintillator, or
Liquid scintillation solutions with organic
phosphors.

•Liquid Scintillation Spectrometers. Liquid -
scintillation counters which use two photomultiplier _
tubes in coincidence to reduce background counts.
This counter may also electronically discriminate
among pulses of a given range of energy.
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3.5.3 Ganma Countitg: Yes High-resolution gamma detectors (high-
purity Ge detectors for both low and

•Low-Resolution Gamoa Spectrometers. The gamma rays high energies) from EG&G ORTEC and
interact with thalliun-activated sodiun iodide or Princeton Gaania Tech, well-type pure Ge
cesium iodide crystal resulting in the release of detectors connected to MCA (Canberra's
tight photons which strike a photouultiplier tube Jupiter system) are available and used
converting the Light pulses to electrical pulses for air filter analysis. our equipwent
proportional to the energy of the gamma ray. exceeds the EPA requirements.
Multi-channel analyzers are used to separate and
store the pulses according to the energy absorbed in
the crystal.

•High-Resolution gamma Spectrometers. Gasma rays
interact with a lithius-drifted (Ge(Li)) or
high-purity germanium (HPGe) semiconductor detectors
resulting in a production of electron-hole pairs.
The charged pair is collected by an applied
electrical field. A very stable low noise
preanplifier aaplifies the pulses of electrical
charge resulting from the gamma photon interactions.
Multichannel analyzers or cosputers are used to
separate and store the pulses according to the
energy absorbed in the crystal.

•Single Channel Analyzers. Thallium activated sodium
iodide crystals used with a single window anelyzer.
Pulses from the photomultiplier tubes are separated
in a single predetermined energy range. .
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3.5.4 Calibration of Counters. Counters are calibrated for Yes A mixed ganma standard (NIST traceable)
specific radionuclide measurements using a standard , emitting various gamma-rays ranging
of the radionuclide under either identical or very from 59 to 1850 keV is used, using
similar conditions as the sample to be counted. For vendor-supplied calibration software,
gamma spectrometers a series of standards covering for constructing efficiency versus
the energy range of interest may be used to energy calibration curves for different
construct a calibration curve relating gaama energy geometrical configurations used in
to counting efficiency. gamma analysis. The calibration

procedure for gamsa ray spectrometer is
In those cases where a standard is not available for . docwiented in LP508-003 (WHC 1992a).
a radionuclide, counters may be calibrated using a our calibration procedure meets the EPA
standard with energy characteristics as similar as ' criteria for gaarna ray spectroscopic
possible to the radionuclide to be measured. For analysis.
gross alpha and beta measurements of the un-
identified mixtures of radionuclides, alpha counters ^8r cobibration of beta detectors for
are calibrated with a natural uraniua standard and Sr/ Y analysis, procedure LQ-508-002
beta counters with a cesiun-137 standard. The is used in conjunction with LC-508-005.
standard must contain the same weight and It meets the requirements of the EPA-
distribution of solids as the samples, and be suggested method. A method standard
mounted in an identical aanner. If the samples also is used to check the performance
contain variable amounts of solids, calibration and calibration of the detector.
curves relating weight of solids present to counting
efficiency are prepared. Standards other than those For calibration of alpha/beta
prescribed may be used provided it can be shown that proportional counters, the procedure
such standards are more applicable to the LG-508-002 is carried out. It
radionuclide mixture measured. (Continued below) partially deviates from the EPA

requirements. For gross alpha and
gross beta measurements, our

ments are calibrated with 241Aminst ^d
and Co standards, respegjvely. The
reasons for choosing the Am standard
for alpha calibration are as follows:

• It is commonly found in the
main stack air samples.

• Alpha counting efficiency
usually is the same for other
alpha emitters that also are
found in the air stack samples

• The 241Am standard also can be
checked independently by gamna
analysis.
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3.5.4. (Continued) Yes The reason for using the Co standard
for beta calibration is 16 tower
counting efficiency with Co (bet^^az
= 317 keV) coepared to the with Cs
(beta max = 511 key) and Sr (beta
imz = 546 key). Consequently, it will
generate conservative tsmbers in our
analysis.

The calibration curves relating weight
of solids present to counting
efficiencies are not done in alpha/beta
analysis, but currently are being
evaluated.

3.6 Radiochemical Methods for Selected Radionuclides. Yes The air sauples from the main stacks
Methods for a selected list of radionuclides are are well characterized. Sm of M

Th e
eed y^ ci a

PU'sliP^lid§a fde^fiedl{^7'4a144
thos which are most cconionl used and havehwhi
th t t t ti l f d t 6i

CeS Ca

147 R^'C 3 f^fe grea po en a or causes ng oses o na.rr ers Pm, , , andH are Listed inl)
of the public. For radionuclides not Listed in Table Table 1 of Method 114 (EPA 1991) and
1, aiethods based on any of the applicable are analyzed according to the approved
^principles of ineasuremente described in section 3.1 na:thods given i95the Wle.129ther
through 3.4 may be used.

u9pn/^6^^if33 d 03Rb'1^Sbn, , an u)
not Listed in the table are analyzed by
the methods outlined in Method 114,
depending on the type of emitted
radiations. It is Laportant^to no^g
h di lid Zh berel^at t e ra onuc es r, N ,
and Ru have nearly decayed to
nondetectable levels because no product
is being produced.
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3.7 Applicability of Gross Alpha and Beta Measurements Not applicable This is not applicable because the air
to Unidentified Mixtures of Radionuclides. Gross effluents from the Hanford Site main
alpha and beta measurements may be used as a screen- stacks are well characterized.
ing measurement as a part of an emission measurement However, gross alpha and bete analyses
program to identify the need to do specific for weekly and daily air samples are
radionuclide analyses or to confirm or verify that routinely performed in the 222-
unexpected radionuclides are not being released in S Laboratory before starting specific
significant quantities. radionuclide analyses. Following this

practice, the facility can verify a
Gross alpha (Method A-4) or gross beta (Methods B-2 signif(cant release of a radionuclide
or B-4) measurements may also be used for the into the air so corrective actions to
purpose of comparing the measured concentrations in minimize radionuclide emission into the
the effluent stream with the limiting ueoncentration ' environoent can be taken promptly by
Levels for Environmental Complianceu in Table 2 of facility personnel. The gross alpha
Appendix E. For unidentified mixtures, the measured and beta results from analysis are
concentration value shall be compared with the coapared to those listed in the
lowest envirormental concentration Limit for any • appendix of DOE Order 5400.5 (DOE 1990)
radionuclide which is not known to be absent from for compliance.
the efftuent stream.

4.0 Quality Assurance Methods gHC-EP-0536 Yes See Section 6.2 of WHC-EP-0536 for the
organizational structure

Each facility required to measure their radionuclide -
emissions shall conduct a quality assurance program in
conjunction with the radionuclide emission measurements.
This program shall assure that the emission measurwents are
representative, and are of known precision and accuracy and
shall include adainistrative controls to assure proirQt
response when emission measurements indicate unexpectedly
large emissions. The program shall consist of a system of
policies, organizational responsibilities, written
procedures, data quality specifications, audits, corrective
actions and reports. This quality assurance program shall
include the following program elements:

4.1 The organizational structure functional
responsibilities, levels of authority and lines of
cosmunications for all activities related to the
emissions measurement program shalt be identified
and docunented.
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4.2 Adsinistrative controls shalt be prescribed to WHC-CM-4-12, Section Yes WHC-CM-4-12 (YHC 1992c), Section 1.14,
ensure prompt response in the event that emission 1.14, REV 0, ALARM REV 0, ALARM RESPONSE AND MANAGEMENT.
levels increase due to unplanned operations. RESPONSE AND MANAGEMENT Provides guidance and sets requirements

for managing the responses to alarss
which are the responsibility of

- oocupational Health and Safety (OHS).
This practice is applicable to all
members of the Occupational Health and
Safety organization. Area Health and
Safety managers shall ensure that all
nombers of their organizations are
aware of and adhere to this practice.

4.2 Adninistrative controls shall be prescribed to WHC-CM-4-12, Section 2.1, Yes WHC-CM-4-12, Section 2.1, REV 0,
ensure prospt response in the event that emission REV 0, RADIOLOGICAL RADIOLOGICAL PROgLEM REPORTING PROGRAM.
levels increase due to unplanned operations. PROBLEM REPORTING PROGRAM The purpose of the Radiological Problem
(Continued) Report (RPR) program is to provide a

documented record of observed
radiological probleas, a aiechanism for
reporting these problems to aianagement

- for action, a capability to track and
monitor the progress of the planned
corrective actions, and a database for
assessing trends in radiological
program performance and needed actions.
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4.2 Aolsinistrative controls shall be prescribed to WHC-CM-4-12, Section Yes WHC-CM-4-12, Section 12.1, REV 1
ensure prompt response in the event that emission 12.1, REV 1 EMERGENCY- EMERGENCY RESPONSE. An EMERGENCY is a
levels increese due to unplanned operations. RESPONSE sudden, unexpected event requiring
(Continued) ismediate response to mitigate iapacts

to people, property, or the
enviroraient. When radioactive material
is involved, Health Physics (HP) plays
a major role in evaluating,
controlling, and recovering from the
event. To be able to perform this
function NP personnel receive training
to respond to a variety of emergency
situations. The HP procedures are
written to provide guidelines to
respond to emergencies. Together, the
training and written procedure detail
the HP Emergency Response Program.

Emergency Response. The HP personnel
are, in many situations, the first to
respond to a radiological emergency.
The ability to assess and evaluate the
situation and take immediate steps to
minimize the effects of the event is
crucial for controlling the emergency.
The HP personnel must use their
training and experience to make good
decisions during the initial response
to an emergency.
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4.2 Adoinistrative controls shall be prescribed to wHC-CM-4-12, Section Yes An emergency response may be initiated
ensure prompt response in the event that emission 12.1, REV 1 EMERGENCY by persomel observing the event,
(evels increase due to unplanned operations. RESPGNSE alaravs, the Patrol Operation Center, or
(Continued) the Emergency Control Center(s) once

°
they are staffed. For a planned
response, HP personnel shall be in

. •• teams of at least two. Out of
necessity ( e.g., backshift response),
one ax:nber could be an Operations
person or other anergency service
person such as fire or patrol. A rapid
response is required; however, no undue
risks should be taken nor should
eoployee personnel safety be
compromised. The type of emergency
determines the level of planning for HP
response. For exaaple, a continuous
air aanitor (CAM) alarm or a simall
radioactive spill requires little
planning for the initial response.
However, when an eoiergency causes a
facility evacuation, prepLaming (e.g.,
stay tiax:, entry route) and approval of
the euilding/Facility Emergency
Director is necessary for a re-entry.

Although HP persomel respond to an
emergency using basic guidelines, an
area/facility may have specific
procedures that have priority over
these guidelines.
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4.2 Adninistrative controls shall be prescribed to WHC-IP-0692 , Section Yes WHC-IP-0692 (WHC 1991b), Section
ensure proopt response in the event that emission 12.1.2.3, REV 2, EFFLUENT 12.1.2.3, REV 2, EFFLUENT EXHAUST CAM
Levels increase due to unplanned operations. EXHAUST CAM ALARM ALARM RESPONSE. This procedure
(Contits+ed) RESPONSE establishes the standard method of

handling samples from, and response to
alaras at, Effluent Exhaust CAM

WMC-IP-0692 , Section systems.
12.1.2.4, REV 0, PUREX
MAIN STACK (291-A-1) WHC-IP-0692, Section 12.1.2.4, REV 0,
ALARM RESPONSE PUREX MAIN STACK (291-A-1) ALARM

RESPONSE. This procedure establishes
' • the aiethod of responding to alaras

occurring on the Moving Fitter
Radioactive Aerosol Monitor (MFRAM), on
the Continuous Particulate Release
Monitor (CPRM), to alarms on the CPRM
or MFRAM iodine ^itors, or to
high-activity levels detected on the
Effluent Release Record Saople.

4.2 Administrative controls shall be prescribed to WHC-IP-0692 , Section Yes WHC-IP-0692, Section 12.1.6, REV 2,
ensure prampt response in the event that emission 12.1.6, REV 2, STACK STACK EFFLUENT RELEASE RESPONSE. This
levels increase due to unplanned operations. EFFLUENT RELEASE RESPONSE procedure establishes guidelines for
(Continued) responding to a potential or actual

release of radioactive material through
WHC-IP-0692, Section exhaust stacks.
12.2.1, REV 2, EMERGENCY

• RESPONSE AIR SAMPLING WHC-IP-0692, Section 12.2.1, REV 2,
EMERGENCY RESPONSE AIR SAMPLING. This
procedure establishes the instruction

WHC-IP-0692, Section and guidelines for air sampling in an
12.2.3, REV 0, HEALTH emergency situation.
PHYSICS EMERGENCY
RESPONSE TEAM WHC-IP-0692, Section 12.2.3, REV 0,

HEALTH PHYSICS EMERGENCY RESPONSE TEAM.
This procedure provides the
organizational structure of, the

• instructions for, and the
responsibilities of the HP Emergency
Response Teem and the Health Physics

- Technician Field Survey Teams.
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4.2 Aduinistrative controls shall be prescribed to WNC-IP-0629, Section Yes WNC-IP-0692, section 12.2.4, REV 2,
ensure proTQt response in the event that emission 12.2.4, REV 2, EMERGENCY EMERGENCY RADIOACTIVE PLUME TRACKING.
levels increase due to unplanned operations. RADIOACTIVE PLUME This procedure eptablishes the
(Continued) TRACKING instructions to track a plune created

from a radioactive aiaterial release to
the envirorment.

WHC-1P-0629, Section
12.2.6, REV 0, GENERAL WHC-IP-0692, Section 12.2.6, REV 0,
GUIDELINES FOR EMERGENCY GENERAL GUIDELINES FOR EMERGENCY
RESPONSE RESPONSE. This procedure provides

general guidelines to handle emergency
situations.

_ WNC-IP-A263-202A,
Westinghouse Hanford WHC-IP-0263-202A (WHC 1991d),

. Co,xpany Emergency Plan Westinghouse Nanfard Company Emergency
for PUREX Facility Plan for PUREX FaciLity. This document

provides instructions for aiany types of
emergencies, including excessive
releases of radioactivity via the
stacks.

4.2 Adsinistrative cantrols shall be prescribed to WNC-CN-5-9, Section 2.3, Yes WHC-CM-5-9 (WHC 1992c), REV 1, Section
ensure proipt response in the event that emission REV 1, PUREX/U03 Plant 2.3, °PUREXfU03 Plant Occurrence
levels increase due to unplanned operations. Occurrence Categorization, Notification, and
(Continued) Categoritation, Reporting." This procedure provides

Notification, and instructions for notification and
Reporting . reporting of specific events including

envirorcuental releases and related
events.

4.3 The sanple collectfon and analysis procedures used
in measuring the emissions shall be described
including where applicable:
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4.3.1 Identification of sampling sites and txmber of Yes The 291-A-1 stack is 2.1m(7 ft) in
sampling points, includingthe rationale for site diameter. The record sanpling site is
selections. a vertical section of the stack, at a

height of 18 m(60 ft) above grade.
There are a total of three sartQling
sites and six savQLirg probes.

The elevations of the sample ports are
18, 23, and 27 m (60, 74, and 88 ft)
above grade, which is the Location of
the Last major flow disturbance in the
stack. The sample ports are,
therefore, approximately 8.6, 10.6, and
12.6 diameters downstream of the last
major disturbance.

The stack is 61 u(200 ft), or 28.6
diameters, tall. The sample ports are,
therefore, approximately 20, 18, and 16
diameters upstream of the next major
flow disturbance.

The sites were chosen to provide
representative saspling of the effluent

. and to cosQly with ANSI N13.1-1969
(ANSI 1969). The lowest sample port
was chosen as the location of the
record sample probe to minimize the
length of sample Line in accordance
with ANSI N13.1-1969. These sample
points also meet the criteria of 40 CFR
60, Appendix A, Method 1(EPA 1991).
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4.3.2 A description of sampling probes... (Continued Yes The sempling probes are arakes," that
below). is, axdtiport probes. The rakes are

paired (i.e., there are two rakes at
each sample location). With the
exception of the particulate record
sampple, each rake has six inlet ports
consisting of 3/8 in. outer diameter by
0.035 in. wall 316 stainless steel
tubing. At the inlet, each port is
tapered to a knife edge with a
15-degree angle. At the 74-ft level,
the inlet ports have a 2-in. vertical
section followed by a 2-in. radius berd
leading into the rake. (The backup
record sample is collected from a rake
at the 74-ft level.) At the 60-ft and
88-ft levels, the inlet ports have a
1-7/8-in. vertical section followtd by
a 1-7/8-in. radius bend.

4.3.2 A description'of sampling probes... (Continued) The six-point saaple rakes collect
samples from the approximate centers of
equal-area annuli in the stack,

• '- alternating between the naar and far
sides of the amuli. (For an annulus,
the acenter" is halfway between the
inner and outer radii of an annulus.)
The table below campares the actual and
ideal locations of the inlet ports, and
also lists the difference in inches.
The positions are measured from the
center of the stack in the direction
away from the liner penetration. The
tolerance on the actual dimensions is
0.3 cm.

The limits for the locations of the new
probes should therefore be:

SI (cm) SI (cm) SI (cm)
Actual Ideal Difference
-101.60 -102.032 -0.43
-81.28 -81.269 0.01
-50.80 -52.572 -1.77
0.00 0.000 0.00

68.58 68.513 -0.07
91.44 92.244 0.80
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4.3.2 A description of sampLing probes... (Continued) The rake that currently collects the
particulate record sample has 16
inlets, consisting of 304 stainless
steel tubing. At the inlet, each port
is tapered to a knife edge with a
15-degree angle. The inlet ports have
a 2-in. vertical section followed by a

. 2-in. radius bend leading into the rake
at a 45-degree angle. The outer two
ports are made of 3/8 in. outer
diameter, 0.065-in. wall tube. The

- next six ports are made of 1/4 in.
. outer diameter, 0.028-in. wall tube.

The inner eight ports are made of 1/4
. in. outer diameter, 0.035-in. wall

tube. The inlet ports are arranged
synmetrically and approximately
centered over equal-area sesmi-annuli.
The table compares the actual and ideal

. locations of the inlet ports, and also
lists the difference. The positions
are measured from the center of the
stack. The tolerance on the actual
dimensions is 0.3 cm.

old 16-point rake (still used for
record sample)

Metric (cm) Metric (cm)
Actual Ideal Difference
18.80 18.859 0.06
45.72 45.529 0.19
59.44 59.334 0.10
70.36 70.381 0.02
80.01 79.886 0.12
88.39 88.363 0.03
96.01 96.089 0.08
103.12 103.235 0.11

4.3.2 (Continued) A description of representativeness of - Yes The use of an isokinetic 16-point probe
the samples. located more than eight duct diameters

downstream of the last major flow
disturbance ensures representative
saapling.

4.3.3 A description of any continuous monitorirg system Yes Not applicable--emissions are not
used to measure emissions, including the sensitivity monitored continuously for compliance
of the system, calibration procedures and frequency demonstration.
of calibration.
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4.3.4 A description of the sanple collection systems for Yes The sanple is continuously removed from
each radionuclide measured, including frequency of the effluent stream via the rake
collection, calibration procedures and frequency of described in Section 4.3.2. The saaple
calibration. (Continxd Below) then flows through the saaple line and

the particulates are collected on a
sanple filter. The sample fitters are
replaced weekly, and sometimes more
often. The filtered gas then flows
through two silver zeolite cartridges
to capture Iodine and other volatile
elements. Section 4.3.6 describes the
calibration of the sample flow rate
ajeasurement equipment.

4.3.4 A description of the sanple collection systeas for Yes No irradiated fuel has been introduced
each radionuclide measured, including frequency of into the PUREX Plant for several years.
collection, calibration procedures and frequency of No dissolutions have been performed
calibration. (Continued)

•
since Late 1989. Gaseous sampling

h d th th l lh f 3systns a owns at e eve s o H
. and C had fallen to Levels at or

below the analytical detection limit,
which were well below environmental
release and monitoring limits.
Consequently, sampling for these
radionuclides is no longer required or
performed. The release of other
radioactive gases decreased more
rapidly than for these radionuclides.

' Consequently, there is no need for
gaseous radionuclide sampling.
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4.3.5 A description of the Laboratory analysis procedures LA-508-110 Yes Total atpha/total beta activity is
used for each radionuclide areasured. including LA-508-114 determined by procedure LA-508-110 or
frequency of analysis calibration procedures and L0-150-115 LA-508-114 on weekly saaples, and
frequency of calibration. (Continued Below) LQ-508-002 occasionally on daily air samples, per

collection point. The calibration
procedure is documented in LC-506-002.
It is done only when deemed necessary
by a responsible scientist. The
counting system is recalibrated only in

• case of (1) major repairs or
adjustments to the power supply or
detector or (2) calibration shift as
indicated by the instrument control
standards. The performance of the
counting systeas is checked by r"j9g
the instrument controlOstandards ( Pm
for low-energr3^eta, Co for mid-
en r bet C f hi rh-gye P41 s or g ene gy
beta, and Am for alpha activity)
separately. When a batch of air filter
samples is run, all the performance
standards and the background (for
counting frequency refer to L0-150-115)
also are run with it. To verify that
the counting system is working

M
erly, the standard values from
ysis should fall within the

adninistrative Limits set according to
appropriate quality assurance program
plans (OAPP).
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4.3.5 A description of the laboratory analysis procedures LA-508-051 Yes Our laboratory u2jqod f298enalysis of
used for each radionuclide seasured. including LA-542-101 2#phS46mitters ( Am, Pu, and
frequency of analysis calibration procedures and LA-943-123 Pu) involves various steps
frequency of calibration. ( Continued) L0-150•115 (LA-549-112 for dissolution, LA-943-123

for chemical separation, LA-542-101 for
electrodeposition, and LA-508-051 for
final alpha spectrometry). The
analysis of alpha mitters is done on a
quarterly composite of weekly/daily air
filter saaples. The energy resolution
and calibration of the AEA system over
the energy range of 4 to 6 MeY are
checked once a nanth by the preventive
maintenance ( PM) procedure 2518006.
Efficiency calibration of the AEA is
not needed in our analysis method
because direct coaparison of thec^nple

2with^gcoveries of the tracers ( Am
and Pu) is made to determine the
activities of the radionuclides present
in the sampde. To carry out the semple
analysis, AEA system performance is
checked once every 24 hours for alpha
energy shift with a certified mixed
alpha source standard. Each alpha
energy peak identified in the standard
oust fall within adninistratively
assigned certain channels (+10) on the
MCA. For counting frequency of
performance check standards, procedure
LO-150-115 is referred to. The
recovery of the radionuclides and the
calibration of the system are checked
on a batch basis by running a method
standard under the identical conditions
as the sample.
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4.3.5 A description of the laboratory analysis procedures LA-220-103 Yes The tab meood f^ de^rwining beta
used for each radionuclide measured. including LA-508-111 activity ( Sr, Sr/ Y) consists of a
frequency of analysis calibration procedures and LA-549-112 dissolution step (LA-549-112), chemical
frequency of calibration. (Continued) 1.4-508-002 separation (LA-220-103), and total beta

Lg-508-005 counting (LA-SOB-111). Analysis is
done on a quarterly composite of
weekly/daily air filter saaples per
collection point. The calibration
procedure LC-508-002 (for window-type
gas flow proportional' counter) is used
in conjunction with Lq-508-00b

095mother/daughter case, i.e., Sr/ Y in
growth calibration). It is performed

. only when the responsible.scientist
finds it necessary. The reasons are
the same as stated for total
alpha/totaL beta. The performance of
the counting system is checked once per
shift by ru^ing jgruaent f^trol
standards ( Co, Cs, ard Pm for
beta act4gity^o The comelete procedure
for the Sr/ Y analysis in the saaple
is carried out with a method standard
§&everjk/filtgs pap241 spiW with

Sr, Pm, Co, Am, Pu, and U
provided by the 222-SA Standard
Laboratory) on a batch basis. This
checks the overall performance of our
method. The chemical yield is
determined by using appropriate
carrier.
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4.3.5 A description of the laboratory analysis procedures LA-218-112 Yes qRterminasion of beta activity ( Pm,
used for each radionuclide measured. including LA-348-101 C, and H) involves processinQ47
frequency of analysis calibration procedures and LA-508-111 (LA-549-112 andikA-613-111 for Pm,
frequency of calibration. (Continued) LA-508-121 4A-348-101 for C, and LA-218-112 for

LA-549-112 H), amwting in scintillation cocktail
LA-613-111 (LA-508-111), and finally, liquid
LO-150-115 scin;4^lation counting (LA-508-121).

The Pm analysis is done on quartehly
cosposites of nekly/dtily air filter
saoples. The C and H analyses are

• done on biweekly gas sareQles. For
calibration, the quality assurance (QA)

, section of procedure LA-508-121 is
referenced. The calibration of the
instrument is checked by the
maMacturer's supplied sources (74C
and H) and its software.

For 147Pm analysis, the method standard
is run once per quarter. The method
standard is jlways %n with a batch of
samples for H and C analysis. The
results of the method standard checks
the overall performance, including the
calibration of the counting system.
The instrunent calibration check is
done a miniaxm of once a week (refer to
L0-150-115).
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4.3.5 A description of the laboratory analysis procedures LA-288-101 Yes 69r anjWis 'dyganma emj44ers Nb,
used for each radionuclide measured. including LA-508-052 Zr, Cs, Cs, and Ce the
frequency of analysis calibration procedures and LQ-508-003 procedure LA-508-052 is followed.
frequency of calibration. (COntinued) Analysis is done on quarterly

com{wsites of weekly/ daily air filter
samples. For aygysij3qf vq&gtilf

^ul{03^ c 'Sn Sb, ard ollectedRU)
weekly on silver zeolite cartridge, the
procedure LA-288-101 is used in
conjunction with procedure LA-508-052.
Calibration of the gamna ray

• spectrometer is done with the procedure
docanented in LQ-508-003 Using a(RIST
traceable) certified mixed gemna ray
standard. It is carried out only when
it is deemed necessary by a responsible
scientist. To check efficiency and
energy calibration daily, the
performance of each detector of the GEA
system over the whole energy range is
done once every shift by running a
24yed gamm standard cqvisting of

Am for log0energy, Cs for mid
energy, and Co for high energy. The
results of each of these radionuclides
should fall within the adninistrative
limits set according to the appropriate
QAPP to continue analysis of sairQles.
The daily performance results are

• documented. Minor adjustments of the
electronics (e.g., fine gain, pole zero
of the amplifiers, lower level
discriminator of analog-to-digital
converter) are done from time to time
when necessary for proper energy
calibration. Whenever a minor
electronic adjustment is done on a
detector, it is followed by analysis of
a performance standard. For a major
shift in the calibration, the system is

' then thoroughly calibrated using
LG-508-003.
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4.3.5 A description of the laboratory analysis procedures WHC-CM-5-4, Section 5.4, Yes The content of the 222-S Laboratory's
used for each radionuclide measured. including uAnalytical Laboratory procedures, test plans, supporting
frequency of analysis calibration procedures and Proceduresu docuaents, and drawings provide a
frequency of calibration. (Continued) sufficient level of detail to allow

trained personnel to produce quality
results safely. Laboratory procedures
are controlled as required by WHC-
CM-5-4, Section 5.4, "Analytical
Laboratory Procedures." The specific
content of laboratory procedures is
defined by its author, based on

. accepted methods such as 40 CFR 61,
Appendix B, Method 114 (EPA 1991). The
content must be agreed to by the peer
and technical reviewers. while authors
are responsible for the specific
content of their procedures, they
address the topics below.
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4.3.5 A description of the Laboratory analysis procedures Yes suimarv--MANDATDRY--A short description
used for each radionuclide measured. including or abstract of the procedure containing
frequency of analysis calibration procedures and enough information to distinguish it
frequency of calibration. ( Continued) from other procedures.

Aaolications --IDINDATORY--Defines the
scope and purpose of the specific
procedure. This section may be

_ combined with the following element
under the title "Applications and
Limitations.a

. Limitations--MANDATDRY--Briefly
describes those areas in which the
procedure is not applicable. A
statement of accuracy a6d precision
will be given where appropriate.

oualitv Control Protocol --Procedures
used to support environmental projects
that have specific quality control
requirements. For these procedures,

• the source of the quality control
requirements will be identified. The
samp les or project that this element
applies to will be identified. The
following information is typical of
quality control requirements:
frequency and type of calibration,
reagent blank analysis, spike sample
analysis, and duplicate saaple
analysis.
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4.3.5 A description of the laboratory analysis procedures Yes Imusct Level Identifier--MARDATORY--An
used for each radionuclide measured. including iapact level will be identified for
frequency of analysis calibration procedures and each procedure following YRC-CM-1-3,
frequency of calibration. ( continued) _ MRP 5.43, with a brief basis of

determination statement. This MRP
lists several descriptive paragraphs
delineating what constitutes an Imp®ct
Level 1, 2, 3, or 4 activity. The
following parts of MRP 5.43 cover most
analytical laboratory procedures.

1. Section 5, Paragraph 6, Part c.,
Impact Level 3--work authorization
documentation associated with work
involving occupational hazards not
covered by approved procedure, such

erational safetas o Assessments
.

p y ,
Radiation Work Permits, or
Industrial Safety Standards.

2. Section 5, Paragraph 6, Part c.,
Impact Level 4--Documentation for
any activity not classed as Iapact
Level 1, 2, or 3.

The laboratories' procedures are
usually specific to one activity.
These activities are well defined using
comnan scientific instrumentation and
equipnent operated in an acceptable
manner. The chemicals and aaterials

' used are normally small quantities with
limited potential for emirormental or
personnel safety impact. In general,
the equipment used in the laboratory Is
not classified as safety class 3 or
higher.
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4.3.5 A description of the laboratory analysis procedures - Yes Safet --MANDATORY--The procedure aaut
used for each radionuclide measured. including identify applicable safety hazards.
frequency of analysis calibration procedures and
frequency of calibration. ( Continued) The following documents identify

Hanford Site safety requirements:

• WHC-CM-4-3, Volumie 1-3, Industrial
Safety

• WHC-CM-4-10, Radiation Protection
• WHC-CM-4-15, Radiation Work

Requirements and Work Permits
anu l

• WHC-CM-4-29, Nuclear Critlcalitv
Safety .

Supporting document YNC-SD-CP-L8-003,
, Safety in the Analytical Laboratorv

(WHC 1992a), is the taboratory general
safety document. The authors nust
review safety requirements and include

. safety warnings appropriate to the
actions directed by the procedure.

4.3.5 A description of the laboratory analysis procedures Yes Reagents --If the procedure requires
used for each radionuclide measured- including analytical reagents, a list of reagents
frequency of analysis calibration procedures and wilt be provided. The PSDS nu:ter wilt
frequency of calibration. ( Continued) be placed in brackets by each chemical

name. Reagent makeup, storage
container requirements, unique storage
needs, shelf-life requirements, speciat
labeling, and speciaL preparation steps
will be included. Special notations
for any known or suspected carcinogen
as listed on WHC-CM-4-3, Volume 2,
Table 1, "WHC Master Carcinogen List,°
will be made on the reagent list.

Reagent preparation described fully in
other current Hanford Site
documentation may be included by
reference. .

Eouiament --Special equipment needs will
be Listed. Standard hood or glovebox
equipment is assumed to be available at
the work station and does not need to
be listed. The fabrication of off-
standard equipment will be referenced
or described in this section.
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-
4.3.5 A description of the laboratory analysis procedures Yes Procedure Steps --MANDATORY--A step-by-

used for each radionuclide measured. including step description of operations
frequency of analysis calibration procedures and necessary to perform the task will be
frequency of caLibration. (Contfiwed) presented in a logical and sequentially

nimbered order or an assignment of
responsibilities. CAUTION and WARNING
notations will be included for the
applicable safety hazard before the
action is described. Steps with
potential for criticality specification
violation will be identified.
Explanatory "Notes° may be included for

• clarification of process.

Calculations --Calculations required to
corplete the work will be described in
this section. ExanQles with sarrple
values may be included. All co^abined
factors will be fully described and
units noted.

CaLibrations --Nhen calibrations are
required, a description of how to carry
out required calibrations will be
given.

Discussion --A discussion of the
theoretical aspects of the procedure.
Brief identification of unique
characteristics and interfaces to aid
in troubleshooting may be included.

References --A reference list of
published information to provide
technical basis for the procedure may
be included.
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4.3.5 A description of the laboratory analysis procedures Yes The mandatory topics are addressed in
used for each radionuclide measured. including both procedures. However, the
frequency of analysis calibration procedures and laboratories have technical,
frequency of calibration. ( Continued) analytical, and adainistrative

-" procedures. Nonmandatory top ics are
included if appropriate to the activity
covered by the procedure.

The calibrations of all Laboratory
_ instriments are controlled by the

Laboratory Instrument Calibration
- Control System ( LICCS) (WHC-CM-5•4,

Section 8.2). The LICCS documents the
requirements for and the performance of
calibration activities for each
analytical instrument or measurement
device.

4.3.5 A description of the laboratory analysis procedures Yes The Facilitv Effluent Monitoring Plan
used for each radionuclide measured. including Determination for the 200 Area
frequency of analysis calibration procedures and Facilit9es (WHC 7997e) lists the
frequency of calibration. ( Continued) anelytes of interestgBr thhp}<

Pu,M^,a^
a^ efq^ FI9gi9ytf^b^ts'^i

H

t03 166^^^ Sn, Ru, and Ru. See Section
3.0 for details on laboratory
procedures.
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4.3.6 A description of the saaple flow rate measurement PSCP-1-045 Yes After exiting the record sample filter,
systems or procedures, including calibration PSCP-4-16 the air flows through a flow
procedures and frequency of calibration. PSCP-4-197 measurement and riontrol system.

Currently a Kurz Model 505 system
measures the saaple flow rate, a Kurz
model 101-RM totalizes the saaple flow,
and a Kurz 710RMD(4200) adjusts a

- control valve to maintain a constant
flow. At least once a day an employee
adjusts the 710RMD to ensure
isokinesis. The instruments are
calibrated at Least once per year
(normally every 6 months). Currently
the calibration procedures are
PSCP-1-045, PSCP-4-167, and PSCP-4-197.

After exiting the flow control valve,
PSCP-7-001 the air flows through a rotameter which

provides backup indication.
Approximately yearly calibration is
accomplished by canQarison with a
standard rotameter, using procedure
PSCP-7-001.

4.3.7 A description of the effluent flow rate measurement PSCP-1-044 Yes A six-point Kurz probe continuously
procedures, including frequency of ineasurements, PSCP-4-001 measures the flow through the stack at
calibration procedures and frequency of calibration. PSCP-4-167 the 74-ft level. A Kurz Model 195B

. transmitter sends the signal to a Kurz
Model 142-RMD and a Kurz Model 132,
which then drives a recorder, which

- continuously records the flow rate.
. The total flow is then sumned from the

recorder trace. The six flow elements
on the six-point probe are
pre-calibrated by the manufacturer.
The remaining instrunents are
calibrated at least once per year
(normally every 6 months). Currently
the calibration procedures are
PSCP-1-044, PSCP-4-001, and PSCP-4-167.

1Kurz is a trademark of Kurz Instruments, Inc.
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4.4 The objectives of the quality assurance program Envirarmental Protection Yes The objectives are documented in the
shalt be docunented and shall state the required Ouafitv Assurance Proiect Environmental Protection Quality
precision, accuracy and campleteness of the emissian an, WHC-EP-0528 Assurance Project Plan (OAPJP)
measurement data including a description of the (WHC 1992)
procedures used to assess these parameters. Accuracy
is the degree of agreement of a measurement with a
true or known value. Precision is a measure of the
agreement among individual measurements of the same
parameters under similar conditions. Completeness is
a measure of the amount of data obtained coopared to
the amount expected under normat conditions. -

4.5 A quality control program shall be established to The program will be described in a
evaluate and track the quality of the emissions future Environmentat Protection QAPJP.
measurement data against preset criteria. The
program should include where applicable a system of
replicates, spiked samptes, split samples, blanks
and control charts. The twrber and frequency of such
quality controt checks shall be identified.

4.6 A sample tracking system shall be established to ProSram P(an for Yes Refer to Section 6.2.3 of WHC-EP-0536.
provide for positive identification of samples and Radionuclide Airborne
data through all phases of the sample collection, Emissions Monitorina
analysis and reporting system. Sample handling and Program. WHC•EP-0536
preservation procedures shall be established to
maintain the integrity of samples during collection,
storage and analysis.

4.7 Periodic internal and external audits shall be Program Plan for Yes Refer to Section 7.0 of WHC-EP-0536.
performed to monitor compliance with the quality Radionuclide Airborne
assurance program. These audits shall be performed Emjssions Monitorina
in accordance with written procedures and conducted Proaram. WHC-EP-0536
by personnel who do not have responsibility for
performing any of the operations being audited.

4.8 A corrective action program shalt be established Program Plan for Yes Refer to sections 4.0 and 7.0 of
including criteria for when corrective action is Radionuclide Airborne WHC-EP-0536.
needed, what corrective action will be-taken and who Emissions Monitorina
is responsible for taking the corrective action. Program, WRC-EP-0536
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APPLICABLE REGULATION, STANDARD, OR PLANT DOES SYSTEM

REQUIREMENT DOCUMENTATION MEET EXPLANATORY REMARKS
REQR'MTS4

4.9 Periodic reports to responsible management shall be Program Plan for Yes Refer to Section 9.0 of 4HC-EP-0536.
prepared on the performance of the emissions Radionuclide Airborne
measurements program. These repo rts should include Emissions Monitorinn
assessment of the quality of the data, results of Proaram. YHC-EP-0536
audits and description of corrective actions.

4.10 Provide qualifications and training needed for YHC-CM-5-9, REV 0, Yes This procedure establishes the
Facility Cognizant Engineer. Section 2.19, "selection requirements, qualifications, and

of POREX/U03.Cognizant process for the selection of PUREX/U03
Engineers atld Cognizant Cognizant Engineers and Cognizant
Engineer Nanagers" Engineer Managers.
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Air Neotronics MP Series 4 Autozero Digital Micromanometer is a trademark of Air Neotronics Limited.

Gelman Veraspor 3000 is a trademark of Gelman Sciences.

Jupiter System, Series 85 is a trademark of Canberra Industries, Inc.
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15.0 SUMMARY AND CONCLUSIONS

15.1 MONITORING REQUIREMENTS FOR AIR
AND LIQUID EFFLUENTS

15.1.1 Monitoring Requirements for Radioactive
Constituents in Air Effluents

Continuous sampling and periodic laboratory analysis are required for
Stacks 291-A-1 and 296-A-1. Specific requirements are described below.

15.1.1.1 Stack 291-A-1. Stack 291-A-1 will require contzAuous sam?oing for
particulates, with analysis for total alpha, total beta, Pu, and Sr.

15.1.1.2 Stack 296-A-1. Stack 296-A-1 will require contz^9uous samg41ing for
particulates, with analysis for total alpha, total beta, Pu, and Am.

15.1.1.3 Remaining Stacks. The remaining stacks at the PUREX Plant will not
require continuous sampling. However, it is advisable to maintain the
existing air monitoring equipment in good working order.

15.1.2 Monitoring Requirements for Radioactive
4^^ Constituents in Liquid Effluent

All operating liquid effluent wastestreams will be continuously sampled
and periodically analyzed for total alpha and total beta radiation. '

15.2 SAMPLING REQUIREMENTS FOR AIR AND LIQUID EFFLUENTS

»^P) 15.2.1 Sampling Requirements for Radioactive
Constituents in Air Effluents

tF

Sampling requirements have been given in Section 15.1.1.

15.2.2 Sampling Requirements for Liquid Effluents

Composite and grab samples will be analyzed for radioactive, organic, and
nonradioactive inorganic constituents. Composite samples will be collected
and analyzed monthly; grab samples will be collected quarterly to verify the
data reported in the monthly composite program. In addition, the quarterly
analyses will include both GC and GC/MS determinations for organic
constituents. The GC and GC/MS methods will be used in alternate quarters to
maximize sensitivity in the detection of volatile organic chemicals (GC) and
the capability for screening a broad variety of organic chemicals (GC/MS).
The sampling and analytical program is detailed i•n Section 7.2.6.

15-1
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15.3 SYSTEMS UPGRADES FOR AIR MONITORING
AND LIQUID SAMPLING

15.3.1 Systems Upgrades for Air Monitoring/Sampling

15.3.1.1 Stack 291-A-1. The existing equipment at Stack 291-A-1 will not
require a system upgrade to meet the sampling needs. Either one of the
existing isokinetic sampling systems installed at the 18 m and 22.5 m (60 ft
or 74 ft) elevations appear to be adequate for ensuring a representative
sample is collected.

15.3.1.2 Stack 296-A-1. The sampling system at Stack 296-A-1 will not
require an upgrade to meet the sampling needs. The existing near-isokinetic
systgm appears to be adequate for collecting a representative sample for 239Pu
and 47Am analyses.

15.3.1.3 Remaining Stacks. No system upgrades are required for the remaining
stacks at the PUREX Plant.

15.3.2 Systems Upgrades for Liquid Sampling

^ The selection of analytes for characterization is not uniform nor is it
consistent with the discharge criteria parameters. Some effluent

ywg concentrations exceed the.SALDS acceptance criteria. The wastestream
characterizations must be refined before discharge to the SALDS commences.'

uz (See Table 7-4 for SALDS acceptance criteria.) Sampling and monitoring-of the
CSL will be conducted according to the SAP.

:^r)
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16.2 STATE APPROVED LAND DISPOSAL STRUCTURE ACCEPTANCE CRITERIA

Acceptance Crite ria for the 200 Area Treated Effluent Disposal Facility
are displayed in the following table (Table 16-1).

Cr

d
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Table 16-1. Acceptance Criteria for 200 Area Treated
Effluent Disposal Facilitv.t (7 sheets)

V

F.0

i'rS

M

SOWA WPCA

Anelytical category:
Anatytes of interest

Drinking Water Standards

Current Proposed
Grounduater
quality

Most
restrictive Basis

MCL
(mg/U

MCLO
(mg/U

SMCL
(mg/U

MCL
(mg/U

SMCL
(mg/U

standards

(mg/U

timit
(mg/U

INORGANICS: METALS

Atuminum 0.06 0.050 S,W
Antimony 0.01/0.005 0.005 W
Arsenic ( 111) 0.05 0.03 0.00005 0.00005 W
Aresenic ( V) 0.05 0.03 0.00005 0.00005 S
Asbestos 7,000 F/mL 7,000 F/mL S

Barius 1.00 5.0 1.000 1.000 S,W
Boron

Beryllium 0.001 0.001 S,W
Cadmius 0.01 0.005 0.010 0.005 S
CalCiull

Chromium ( VI) 0.05 0.1 0.050 0.050 S,H
Chromiun ( II1) 0.05 0.1 0.050 0.050 S,W
Copper 1.0 1.0 1.000 1.000 S,U
Iron 0.3 0.3 0.300 0.300 S,W
Lead 0.05 0.011/0.005 0.050 0.005 S
Magnesius

Manganese 0.05 0.05 0.050 .0.050 S,N
Mercury 0.002 0.002 0.002 0.002 5,11
Nickel 0.1 0.100 S,W
Phosphorous

Potassiua

Setenium 0.01 0.05 0.010 0.010 S,W
Silicon

Silver 0.05 0.09 0.050 0.050 S,W
Sodium

ThatLius 0.002/0.001 0.001 S
Uranium

Vanadiun

2inc 5.0 5.0 5.000 5.000 S,W
INORGANICS: IONS

Anmonium

Carbonete

Chloride 250.0 250.0 250.00 250.00 S,W
Cyanide 0.200 0.200 S
Fluoride 4,000 4,000 2,000 4,000 2,000 4,000 2,000 S
Nitrate
(as Nitrogen)

10.00 10.0 10.000 10.000 S,W

Nitrite
(as Nitrogen)

1.000 1.000 S

SuLfate 250.0 400/600 250.0 250.000 250.000 -- S,W
Sulfide
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Table 16-1. Acceptance Criteria for 200 Area Treated
Effluent Disaosal Facilitv.l ( 7 sheets)

^

^

^

^

+r^

SDWA IIPCA

AneLytieaL cetegory:
Anatytes of interest

Drinking Water Standards

Current Proposed
Graundweter
quality

Most
restrictive Besis

MCL
(mg/L)

MCLG
(s5/L)

SMCL
(mg/L)

MCL
(mg/U

SMCL
(mg/L)

standards
(mg/L)

Limit
(mg/U

MISCELLANEOUS

Amnania 20.00** 20.0 W

Corrosivity Noncorr. Noncorr. Noncorr. Noncorr. S,W

Color 15 CU 15 CU 15 CU 15 CU S,W

Foaming Agents 0.5 0.5 500.0 0.5 S,W

Ores 3 T0N 3 T0N 3 T0N 3 TDN S,W

pH 6.5-8.5 6.5-8.5 6.5-8.5 6.5-8.5 S,N

TotaL Dissolved
Solids

500.0 600.0 500.0 500.0 S,W

Direct BLack 38 0.000009 0.000009 V

Direct Blue 6 0.000009 0.000009 W

Direct Brown 95 0.000009 0.000009 N

RADIONUCLIDES

Am
lifCS

Eu

Gross ALpha 15 pCi/L 15 pCi/L 15 pCf/L S,W

'Gross Beta 4 mrem/yr • 20 pCi/L 20 pCi/L . W

!

Pu

Pu

Pa

Pu

Pm

Ra 5 pCf/L 5 pCi/L 5 pCi/L S,W

Ra 3 pCf/L 3 p0i/L 3 pCf/L S,W

Ru
lu6Ru

Sr 8 pCi/L 8 pCf/L N

Sn

Tritium 20,000 pCi/L 20,000 pCi/L W

ORGANICS: PAHs

Polynuctear
Aromatics

0.00001 0.00001 W

Hydrocarbons
(PAHs)

Benzo(a)pyrene 0.0002 0.000008 0.000008 Y

Benzo(a)anthracene 0.0001 0.0001 S

Benzo(b)fLueran-
thene

0.0002 0.0002 S

Benzo(k)flucran-
thene

0.0002 0.0002 S

Chrysane 0.0002 0.0002 S

3
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Table 16-1. Acceptance Criteria for 200 Area Treated
Effluent DisDosal Facilitv.1 17 sheetsl

Bi

^

C4

:*2

cy^

SDYA WPCA

Analytical category:
Anetytes of interest

Drinking Water Standards

Current Proposed
Groundwater
quatity

Most
restrictive Basis

MCL
(me/e)

MCLG
(ms/U

SMCL
(ms/L)

MCL
(ms/U

SMCL
(mB/U

standards
(mD/L)

Limit
(mB/L)

ORGANICS: PAHs (continued)

Dibenz(a,b)-
anthracene

0.0003 0.0003 3

Indenopyrene 0.0004 0.004 S
ORGANICS: BENZENES

Azobenzene 0.0007 0.0007 Y
Benzene 0.005 0.000 0.005 0.001 0.001 N
1,4-Dichtarobenzene 0.004 0.004 W
para-Dichlorobenzene 0.075 0.075 0.076 0.005 0.005 S
ortho-Dichtoro-
benzene

0.6 0.01 0.01 S

EthyLbenzene 0.7 0.03 0.03 S
Hexachloroenzene 0.001 0.00005 0.00005 W
MonochLorobenzene 0.1 0.1 S
1,2,4-Trichtoro-
benzene

0.009 0.009 S

o-Chloronitrobenzene 0.003 0.003 W
p-Chloronitrobenzene 0.005 0.005

ORGANICS: OTHER ARGMATICS

Benzotrichloride 0.000007 0.000007 N
Styrene 0.005/0.1 0.01 0.005 S
Toluene 2.0 0.04 0.04 S

2,6-DinitrotoLuene 0.0001 0.0001 N
2,6-Dinitrotoluene 0.0001 0.0001 Y
p,a,a,a-
TetrachlorotoLuene

0.000004 0.000004 N

xytene (tntal) 10.0 0.02 0.02 S
ORGANICS: PHENOLICS

Pentachtoropnenot 1 0.2 0.03 0.03 S
2,4,5-Trichtora-
phenol

0.004 0.004 Y

ORGANICS: PHTHALATES

Bte(2-ethylhexyl)
phthalate

0.004 0.006 0.004 S

Butylbenzylphthalate 0.1 0.1 S
MethyLene chloride

(Dichtoramethene)
0.006 0.006 W

Trichloromethane
(Chtoroform)

0.1 0.007 0.007 u

Total
TrihaLomethanes

0.1 0.1 S

Dibranochloro-
propane

0.0002 0.0002 S

1,2-DichLoroprapane 0.006 0.0006 0.0006 N
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Table 16-1. Acceptance Criteria for 200 Area Treated
Effluent Disoosal Facilitv.l (7 sheetsl

co

N,

^

^

..^

^

^

i^

SDWA WPCA

AnaLyticaL category:
Anatytes of interest

Drinking Water Standards

Current ^Propesed
Grounduater
quality

Most
restrictive Basis

NCL
(ag/L)

MCLG
Cmg/U

SMCL
(og/U

MCL
(mg/U

SNCL
(ag/U

standards
(aHL/L)

limit
Cmg/U

ORGANICS: ADIPATES

Di(ethyLhexyL)-
adipate

0.5 0.5 S

ORGANICS: ALKANES

1,1-Dichtorcethane 0.001 0.001 W
1,2-Dichloroethane 0.005 0.0 0.005 0.0005 0.0005 N
1,1,1-TrichLcro-
ethane

0.2 0.2 0.2 0.200 0.2 S,N

1,1,2-Trichloro-
ethane

0.006 0.006 S

Bromodichloranethane 0.003 0.003 W
Bronoform 0.005 0.005 W
Carbon tetrachloride 0.005 0.0 0.005 0.0003 0.0003 4
Chtorodibronamethane 0.00055 0.0005 W
1,2 Dibramoethane 0.000001 0.000001 W
ORGANICS: ALKENES

1,1-Dichloroethylene 0.007 0.007 0.007 0.007 S
cis-1,2-Dichloro-
ethylene

0.07 0.07 S

trans-1,2-Oichtoro-
ethylene

H

0.1 0.1 S

TetrachtoroethyLene 0.005 0.0008 0.0008 N

Trichloroethylene 0.005 0.0 0.005 0.003 0.003 S

Ethytene dibramide 0.00006 0.000001 0.000001 W
1,3-Dichloraprapene 0.0002 0.0002 W
Hexachtorocyclo-
pentadiene

0.05 0.005 0.005 S

Vinytchtoride
(Ethylenechtoride)

0.002 0.0 0.002 0.00002 0.00002 S

ORGANICS: NITRILES

AcrytonitriLe 0.00007 0.00007 N
ORGANICS: AZINES/AZIDES

1,2-Dimethyl-
hydrazine

0.060 0.06 W

1,2-
Diphenythydrazine

0.00008 0.00008 N

Hydrazine/Hydrazine
sulfate

0.00003 0.00003 N

ORGANICS: ANINES

Aniline 0.014 0.014 N
4-Chtoro-2-methyt-
aniline

0.0001 0.0001 N

4-Chloro-2-methy-
laniLine
hydrochtoride

0.0002 0.0002 N
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Table 16-1. Acceptance Criteria for 200 Area Treated
Effluent Disoosal Facilitv.1 (7 sheetsl

r

0^

^

M

..P"•

ta

4'kf -

.v^

0%

sDYA WPCA

Drinking Water Standards
AneLytieal eetegory: Groundwater Most
Analytes of interest Current Proposed quality restrictive Basis

MCL MCLG SMCL MCL SMCL
standards Limit

(mg/U (mg/U (mg/V) (ag/U (mg/U Cmg/U Cs5/U

ORGANICS: AMINES ( continued)

2-Methoxy-6- 0.002 0.002 W
nitroanitine

2-Methylaniline 0.0002 0.0002 II

2-Methylanitine 0.0005 0.0005 W
hydrochloride

4,44-Methylene 0.002 0:002 H
bis(N,N'-dimethyL)-
aniline

3,31- 0.0002 0.0002 N
Dichiorobenzidine

3,3-- 0.006 0.006 W
Dimethoxybenzidine

3,31- 0.000007 0.000007 W
Dimethytbenzidine

Dimethyinitroamine 0.0000007"• 0.0000007 W
N-Nitroso-di-n 0.00002 0.000002 N
butylamine

N-Nitrosodi- 0.00003 0.00001 H
ethanolamine

N-Nitrosodi- 0.00000006 0.0000006 W
ethylamine • .

N-Nitrosodi- 0.000002 0.000002 W
methyLaimine

N-Nitroso-n-methyl- 0.000004 0.000004 W
ethylamine

N-Nitrosodi- 0.017 0.017 W
phenyLamine

N-Nitroso-di-n- 0.00001 0.00001 W
propylamine

N-Nitrosopyrroidine 0.00004 0.00004 W
o-Phenylenediamine 0.000005 0.000005 W

2,4-ToLuenediamine 0.000002 0.000002 N
o-Toluidine 0.0002 0.0002 N
ORGANICS: ETHERS

Bis(chtoroethyt)- 0.00007 0.00007 V
ether

Bis(chLoromethyl)- 0.0000004 0.0000004 W
ether

1,4-Dioxane 0.007 0.007 4
ORGANICS: BIPHENYLS

Potychtorinated 0.0005 0.00001 0.00001 Y
bipheny(s (PCBs)

Polybraminated 0.00001 0.00001 11
biphenyls (PBBS)
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Table 16-1. Acceptance Criteria for 200 Area Treated
Effluent Disoasal Facilitv.1 (7 sheets)

(n

tvA

iv°

P^T

.^

Y'?

^

SDWA WPCA

Analytical category:
Anatytes of interest

Drinking Water Standards

Current Proposed
Groundwater
quatity

Most
restrictive Basis

MCL
CmS/U

MCLG
CmB/U

SMCL
<mS/U

NCL
Csg/U

SMCL
(mg/L)

standards
(^/U

Limit
(mg/L)

ORGANICS: DIOXINS/FURANS

2,3,7,8-TCOD
(Dioxin)

0.00000006 0.0000000006 0.0000000006 Y

Hexachlorodibenzo-p-
dioxin

0.00000001 0.00000001 W

ORGANICS: MISCELLANEOUS

Aerylanoide 0.00002 0.00002 W

Benzytchtoride 0.0005 0.0005 W

Carbazots 0.006 0.006 W
ChlorthaLonil 0.b30 0.030 W
Epichtcrohydrine 0.006 0.006 W
Ethoxytriethytene-
9lyccl

EthyL acrytate 0.002 0.002 N
Ethylene thiourea 0.002 0.002 Y

Furlum 0.000002 0.000002 N
Furmecyctox 0.003 0.003 W
Mirex 0.00005 • 0.00005 W
Nitrofurazone 0.00006 0.00006 W
Propylene oxide 0.00001 0.00001 • W
Trimethyt phosphate 0.002 0.002 V

ORGANICS: PESTICIDES

Atachtor 0.002 0.002 S

Atdicarb 0.01 0.010 S

Atdicarb sulfoxide 0.01 0.010 S
Aldicarb suLfone 0.04 0.040 S
Atdrin/Dieldrin 0.000006 0.000006 W
Aramite 0.003 0.003 W
Atrazine 0.003 0.003 S
Carbofuran 0.04 0.040 S
Chlordane 0.002 0.00006 0.00006 Y
2,4-0 0.1 0.07 0.100 0.070 S
Daiepon 0.2 0.200 S
DDT 0.0003 0.0003 W
Diattate 0.001 0.001 W
Dichtorvos 0.0003 0.0003 N
Dietdrin 0.000005 0.000005 Y
Dinoseb 0.007 0.0070 S
Dique\as 0.02 0.020 S
Endothatl 0.1 0.100 S
Endrin 0.0002 0.002 0.0002 0.0002 W,S
Furazolidone 0.00002 0.00002 V

ri
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Table 16-1. Acceptance Criteria for 200 Area Treated
Effluent Disoosal Facilitv.1 (7 sheetsl

1

jv7

^

SDWA WPCA

Anatytical category:
Anatytes of interest

Drinking Water Standards

Current Proposed
Groundkater

quality
Most

restrictive Basis

MCL
(mg/U

MCLG
(ag/U

SMCL
(mg/U

MCL
(ag/U

gMCL
(mg/U

standards

(mg/U

Limit
(mg/L)

ORGANICS: PESTICIDES ( continued)

Folpet 0.020 0.020 N

GLyphosphate 0.7 0.700 S

Heptachlor ( and
hydroxide)

0.0004 0.00002 0.00002 W

Heptachlor epoxide 0.0002 0.000009 0.000009 N

Hexachlorecyclo-
hexane (alpha)

0.000001 0.000001 ll

Hexachtorocyclo-
hexane (technical)

0.00005 0.00005 N

Lirdane 0-004 0.0002 0.00006 0.00006 N
Methoxychlor 0-1 0-4 0.100 0.1011 W,S

Oxamyt(vydate) 0.2 0.200 S

Pholoram 0.6 0.600 S

Simazine 0.001 0.001 S
ORGANICS: PESTICIDES

Toxaphene 1 0.006 0.005 1 0.00006 0-00006 W

2,4,5-TP (Silvex) 0.01 1 0.05 0.010 1 0.0100 W,s
'Thts table Is comptted from regulatory leveLs published in the Federal Safe Drinking Water Act and the

<P' Washington State Water Pollution controL Act. The 200 Area waste streams intended for•disposal in the TEOF
'are expected to contain some constituents that are not identified on this table. The Water Quality Standards

for the State of Washington ( WAC 173-200) state. "Where a criterion is not established for a contaminant, the
enforcement limits in ground water shall equal the practical quantification Level except: ( a) where there is
evidence that a Lower concentration would better protect hunan health and the environment ( based on published

^^V _ s health advisories, risk assessments and other available information), the department shall establish a more
stringent enforcement limit (b) if clear and convincing evidence can be provided to the department's

-^- satisfaction that an alternative concentration will provide protection to human health and the environment,
the department may establish an enforcement Limit higher than the practical quantification level.^

MCL = Maximum contaminant Level
MCLG = Maximun Contaminant Level Goal
SDWA = Federal Safe Drinking Water Act
SMCL = Secondary Maximum Contaminant Level

^ TON = ThreshoLd Odor Number
WPCA a Washington State Water Pollution Control Act

mg/kg = miLligrams per kilogram
F/mL = fibers per miLliLiter

pCi/L = picocuries per Liter.
•Based on human health criteria for carcinogens- Value presented is based on 1.0 E-06 risk level.
••CaLculated, using MTCA and WPCA formulas, and avaiLable reference dose ard/or cancer potency factor

data.
*Criteria is hardness dependent. Assumed harness equaL to 30 mg/L as CaCO3.
**Criteria is PH dependent. Assuned PH equal to 7.0.
***Criteria is PH and temperature dependent. Assumes PH equal to 7.0 and tenperature equal to 20 C.

Colum marked "Basis-' indicates source of -'Most restrictive limit:'-
H = Health Based Limits
L = Land Disposal Restrictions
P a PQL
S = SDWA
4 = WPCA.
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